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FOREWORD 



-^ST^^^^*! compidwMhe, v«t«i~t^ wrf ortiNw pbii oTiiitlnictioii that pioviilM Mch itiHkat the opportunity to phnuid 
f^J^l^^-^ •«» ««Wyi»I role u . working member of fociety. Ocaq«tio«l chtttcri. repre«ttti« of ttoWttTwM ofl^ 
«d«o«odi*id..c«e.reducetib«.y«em«ted,d,«d.we,eid«^ 

coBiumeramllwmemekii^-relited 
mari»tinKaiiildistribwioB enviioiimentalGaiittoi 
ooramunicatioas aad medie pubic mvicet 

ooattniction hialtii 

"■"^"n^ lMNpitality.aMi leoeation 

ttaniportition pcrmulmvice 

atribuinenaiMlDatanl ^ fiae aitt and humurititt 

reiowoes muine icience 

Tiiit teadier't jpride i> one of four pubUcatioiis developed by the Department of Atrieultuial Uucatloa. CblcM of Acricuhure The 
^ Uni»«rrity. at a re«dt of a project entitled Educatkariu tbeHMRtmJS^^nem^ 

g«tfro«tteDirfrio«ofVocatfon.l««ITech«icdEducaliou.01te 

TTw Ptoject new out of a need for materU. offering Mrategiet for implaneating oner dewiopment piognmstettae fieUof liatund 
*"* Although there im. a. ab«»k«» of l«fZlZ«BSSn««Zi*^^ 

H^JFIT^ * ii-ltowntii* theae theories into opctatioaai programs. Thfe^ 

'^^'^ f'^'^"'" »«««"«^^ 

— appropriate curricuhna guides is the natund resources sanesthig a 

education program ofiieriBg career awareness, career explatation. and job preparation. (2) to acauatotTduntional 
^J«hJ, p. aU rtale. With tlje curriodum material, resulting from tW. project and promote tWrSJSTS o dSSSe LlhTSJ 
copies ofthe curriculum materia produced in the project . v / i» iwwi, 

rirtH^ ^^liJSS:^'.'^ *^ •«» in nine of the Regional Offices of the OfBoe of Education in the following 

.K Atlanta. Chicago, Dallas. Kanms Qty. Denm. &a Fr«,ci«co. and Seattle. These meetings were atteiSlbyZS 

Jan 300da«oom te^r^ 

I ^a^J!^^ the outcomes of the project. re«iew«l the guide, and were instructed in iu effective use andfaSSSSSilS toS 
f^limU"^^^ recommewlations for improving the guide ami for the purpose of meeting the wide variations in needs and pnctices 
across the country. These recommendationsare reflected in thisfinal document ««» mi«ci»«nipi««ices 

"* «"ementary school level is general^r an interdiscipUnary effort to inform children inan oiganized manner about the 
wcrld of work (Figure 1). The material in tids guide is derigned to aid chiUren in de«ek>ping an awareness of Stemo^ofSIiS 
resourcesandsomeoftheoccupationsthatexistinUienaturalresourcesfieW. awaienei. or ine nnponance ofnatural 

Other avricahun materials resulting from this pr<>ject are; 

ExflorintOeaipattotulntheNatunlRetourees 
A StudentResource Guide for Uie Middle School 

OeaipttfotulPnimratkmlntheNatwfdRewuna 
A Suggested High School Curriodmn Guide 

NtUurdRenunetTedmologles 

A Sqnested Pbst High School Fragram Oevdopment Guide 

Dr. David R.McCby 
Ptofesior and Head 

Department of Agricultural Education 
The Peimsyhania Sute Univerrity 




Figure 1 - Career Education. From U.S. Department of Health, Ed- 
ucation, and Welfare, Office of Education. Career Education: A 
Model for Implementation, Draft April 1971. 
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Section A 



OUR WORLD 



Topic I 



GOALS: After this lesson diildren should: 

Be aware of the f ict that their world is what they hear» smell, 
touch, see, and taste, and use as many of these senses as are 
appropriate when exploring the world around them* 

Be able to recognize shapes that make up their world. 

Show evidence that they value sharing ideas and information and 
being clear and accurate in their visual and language arts 
activities. 

TEACHER'S NOTE: Encourage the children to start their explora- 
tion with the immediate things that sunound them, i.e. their desks, 
classroom, ochool buikiing. Go on from there to the work! outside 
of the school The acthrities will U based on the multi-sensory 
discovery of similarities and differences. 

ACTIVITY I: Using the Senses to Discover Shapes 

Put 4 or S iteiri with different shapes into an ok) sock {sample 
items: a marble, a pencil, a small blodc, a large nut). Pass the 
sock around and let each chiki try to identify the shapes/items kt 
the sock. See figure A-L 




Figure A-1: Hidden Objects 



Ask the foUowing questions: 

*^'hat kind of shapes dkl you find in the sock? 

How did you learn what was in the sock? 

What other kinds of thhigs mi^t you learn by using your 
sense of touch? 

ACTIVITY 2: Learning With the Ears, Nose, Hands, and Eyes 

Let the chikiren exptore their classroom and ask them to be 
ready to tell the rest of the cbss about something (hat each of 
them found. (This may take place over several days or weeks 
until each chikl has had the opportunity to desaibe his object 
and share a drawing of it.) 

ACrivnY3: Sharing Information 

Have the chikiren describe something that they found in the 
actWity above and te8 how it looked, smelled, sounded, and feh. 
It may be fun for the rest of the class to try to guess what is 
being described. 



ACnVITY l: Expk>ring the Workl Outside 

Take the chikiren on a short (20*30 minute) walk around the 
outskSe of the school buikling« Encourage them to exptorewith 
a!l of their senses and try to find at Seut one thing that Is 
partioilatly good fo. c«ch sense. Worksheet A-1 may serve as a 
good gukle for this activity. Show the dOklren the woricsheet 
before they go out so that they wil have some idea of what they 
are really gokig to be kwking for. 

SmeO - Air, cars, flowers, garbage cans, grass, tree bark 

Hear-Tiafnc, birds, airplanes, talking, footiteps, drippir^ 
water 

Touch - Buildings, cars, tree bark, anything that is safe to touch 

See - Shapes, sizes, ootors 

Taste - Air, water 

ACTIVITY 5: Sharii^ Ideas, Using Visuiil ArU 

As soon as the chikiren come back to the classroom, have them 
on out Woricsheet A-1, or ask them how they might share the 
things they discovered with eacl^ other and with anyone else who 
might come into the classroom. 

TEACHER'S NOTE: The answer to this question may be an 
indication of how the chikiren view the function of art If they only 
mentk>n telling Witieun^ about their experience, then take thh 
opportunity to: (1) reinforce the Mea of sharing, (2) point out that 
pictures are one of the best ways to share our ideu and discoveries. 

Have the chikiren select some of the items from worksheet A«l 
and draw larger pktures of them for the devek>pment of a 
display or ooOage called ^ur Workl". Put al of the pictures on 
a dispby board and have each member of the dass "explore*' tie 
display during n general ckss discuswon of the thirds that io 
together to make up the diifcl's environment or workl. 

TEACHER'S NOTE: This acUvity may be very helpful ki determin- 
ing how each chikl perceives the envkonment, and in gukiblg the 
selectton of future areas of emphasis. For example, if chikiren dkl 
not indude noise as a part of their environment, another short waBc 
just to explore the ''utrnda of our workl" may be appropriate. 

EVALUATION: 

When shown pktures of vark>us kinds of ne%hbo} hoods, 
children wUl choosr the one that most nearly resembles the one 
around their schoc! snd home. (Cut pktures from oi^ maga- 
zines.) 

If chikiren were >iked to try to tell what was in their hinch box 
or bag without k)oking at it, woukl they be aware enough of the 
multi-settsory approach to discovering the answer that Uiey 
would feel, smc :i, and uste the lunch without looking at it. 

If a right angle, t curve, and a square, were drawn on the board 
and the chiklrert were asked whkh one of these shapes they saw 
the most/least often in their walk, they would be able to give an 
answer that was satisfactory in the judgment of the teacher. 

If chikiren are given a chance to use models of the vznout things 
that represent parts of their environment, they will choose to 
buiki a model of their work! that in the teacher*s judgment 
comprises a true representatk>n of the things that surround th^ 
chikl. 
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If asked as a class project to cut pictures of things they 
discovered in their environment from old magazines and mak* a 
very large coOage to represent their world they would* as a dass, 
select things that really did give a good picture of the immediate 
world of the child. 



TEACHER*S NOTE: Each of the above may be used as a 
supplemental activity where appropriate, or can be used as a 
follow-up evaluation activity. 





Section A LIVING THINGS 
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GOAf^: After this lesson childien should: 

Identify as aJive anything that needs air to breathe, food to eat, 
water to drink, grows or moves without assistance, reproduces 
itself, and eventually stops living. 

Recognize the importance of organizing the things found in the 
world into groups that have some similarity, in (vder to be able 
to study them better. 

Identify all living things as either a plant or an animal. 

Begin to realize the relationship of living things to non-living 
things and to each other. 

B^in to develop an awareness of the processes involved in 
solving a problem. 

TEACHER'S NOTE: In Topic 1, the children became aware of their 
world as a p^ce that is made up of a variety of things. It is now 
necessary to help the children oiganizt their world into groups of 
things that have some commonality. The most general way is to first 
dhride the components of the environment into groups of living and 
nonliving things, living things will then be subdivided into plants 
and animals. 



ACTIVITY 1: Finding Solutions to the Problem of Envkonmental 
Organization 

Give students the opportunity to consider how they might go 
about learning more about their work! Point out to them that 
they should really start to try to solve problems, and in order to 
do this they must first identify what the problem is. Help them« 
through initial que$tk>n and answer sessions, to understand that 
m a world made up of a variety of things they must find a way 
to study groups of things that are similar because there would 
never be time to study each and every indivklual thing. The 
folowing questions will help to introduce this concept: 

We have found in our exploration of our world that it is 
made up of many things. Do you think that we would ever 
have time to take each and every thing and study it by itself? 

What other ways might there be to explore our world 
further? 

If we had to put everything in our classroom into two groups, 
what would they be? Remember these first two groups would 
have to be able to accept everything in the dassroom. 

What do desks, pencils, paper, and walls have in common? 

What can we say about all of them? 

How about people, plants, prts,and insects? What can we say 
that wouki be true of all of them? 

TEACHER'S NOTE: These questions combined with the use of 
Worksheet .A>2, will help the chiklren to devetop the first set of 
study groups: Living and Non-Living Things. 

Show the children Workdieet A>2 and ask them to think of two 
groups that all of the things on the worksheet might fit into. 

When the children have determined that the Hrst two divisions 
they are to make are Uving and non-liiong things, have them 
circle the living and leave the non-liiong unmarked. 



ACTIVITY 2: Subdividing Living Things into Plants and Animals 

Continuing to use Worksheet A-2, ask the chiklren how they 
might divkle the living things into two study groups. Have them 
put a check mark beside those things that are animals and an X 
beside those that are plants. 



ACTIVITY 3: Studying Animals as Living Things 

Ask the children how they might determine what all of the 
animals have in common. Do they know of other animals that 
nuy share some commonality like those on the worksheet? 

Have two chiklren who are obviously different in size and shape 
stand in front of the room and ask the rest of the class to 
describe how the two chiklren are different 

After the chiklren have explored differences and described them, 
have them discuss similarities. The following questions will help: 

How many hands, feet, eyes, and noses do each of the two 
chiklren in the front of the room have? 

What kinds of things are the two people doing that are 
similar? 

Are they breathing, moving, have they eaten something 
today, have they had anything to drink? 

Are they growing? How might we teB this? (This is an- 
excellent opportunity to start a growth chart for each child.) 

Where did they come from? 

Will we all eventually stop living? 

Encourage the children to ask the same kinds of questions about 
the animals that they observe. Some opportunities for this kind 
of observatk>n may occur whea: there are animals, fish, 
hamsters, and gerbib in the classroom; the class goes on a field 
trip to a zoo, farm, or nature center; children observe animals 
that they see at home or on the way to and from school; the 
diildren see films of animals. 

As chiklren watch animals emphasize the fact that they are 
looking for "s«ns of life" things that win tell them what all 
living things have in common. Aik them if they have seen any 
animal that was alive that did not eat, drink, breathe, grow, 
reproduce itself, and eventually die. 

Ask eacli child to complete Worksheet A>3. The chiklren are to 
cut out the squares on the second page and paste them on the 
appropriate places on the first page. For example, the picture of 
a bird's wing and feet shoukl be placed under the boy's feet, 
bemuse this is how the bird moves. 

TEACHER*S NOTE: The pictures across the top of pge 5 show a 
human being standing, moving, drinking, breathing, and eating. The 
pictures on the second worksheet (page 6) show other animals doing 
the same kinds of things. This activity is designed to show the child 
the things that all animals have in conunon. 



ACTIVITY 4: Studying PlanU as Living Things 

TEACHER'S NOTE: Young chUdren very often associate life with 
unassisted movement and therefore do not realize that plants are 
alive. Help them to see that while plants do not, as a rule, move 
fireely at>out, they still need the basic requirements of living things 
because they require air, water, food, and they grow, reproduce, and 
die. 

Using Worksheet A-4, page 7, give the children the opportunity 
to explore the school grounds or the block around the school 
building and look for different kinds of plants. Do not be too 
concerned if examples of all of the different kinds of plants are 
not found. Thb activity would best be done when the plants are 
in foliage and befote the leaves turn color in the fall. If you are 
in an area where there just are no plants, use pictures or films or 
any kind of things you have available to help children • find 
different kinds of (^ants. 
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WORKSHEET A-2 

G/cle the following things which ate living. 
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When children have flnished the assignment of finding many of 
the plants on Worksheet A-4, have them select a crayon or water 
color and put in the colors that they observed on the plants. 
Then ask the following questions: 

What color did most of the plants have in common? 
Were all of the plants attached to something? 
Why do plants grow in some places and not in others? 
What conditions are needed in order for a plant to grow? 



One way to denK>nstrate the air, water, and food requirements 
of plants and how they grow, reproduce, and die, is to perform 
an experiment to show the children what happens to a plant that 
is deprived of air, water, or food. This observation will be in 
terms of life functions. The plants will either grow and 
reproduce seed or they will die. 

The following activity may be done as a demonstration where 
the children observe the results, or as an experiment where they 
participate in constructing and conducting the exercise. This 
decision will be based on the age of the children and the 
teacher*s assessment of their interest and ability. 
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Materals needed: 

6 small (6-8 02) clear plastic glasses. These arc now part of 
the picnic supply section of your local supermarket. 

garden bean seeds. 

6 small (6" diameter) paper plates. (These are just to put the 



cups on so tliat they don*t leak onto the table or counter 
top.) 



TEACHjER*S NOTE: If you Joulil decide to let the chUdren 
participttS in the experiment, make sure that all of the following 
procedures are done by someone. 




WORKSHEET A-4 



After observing the natural color of the following plants, put the 
proper color on each using either a aayon or water color. 
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Figuie A-2 



hocedure: 
Set up the following six demonstrations. 

a. Seed» soil* no water. 

b. 2*3 seeds between moist blotting paper and inside waU of 



c. Seed planted against insiJe wall of glass with 3** of soil in 
g^ass. Do no water. 

d. Seed planted against inside wall of g^ass with 3** of soil. 
Keep water level continuaUy at soil surface. 

e. Seed plated against inside waU of glass with 3** of soil; no 
Ught. 

f. Plant in 3** of soil; normal bright Ught; watered whenever 
the soil has become dry to touch; and open to air. 

Make sure the children know which life requirements are lacking 
for each plant. 

a. No food or water. 

b. Plenty of watcr» no food. 

c. Plenty of food» no water. 

d. Plenty of food» water » no air because soil is not draining 
and allowing atr to enter soil. 

e. Plenty of air, food» water, no light. 

f. Right amounts of air» water, light -this plant should grow 
better tiian the rest. 



TEACHER'S NOTE: The illustration above will help to determine 
how the experiment is going and to know about when to discuss 
with the children the effects of each variable. 

Discuss the differences observed in each plant in relation to the 
particular treatment that the plant was given. The following 
discussion questions will help: 

What differences did you notice in the plants that did not 
have enough food (soil), water, and light as compared to the 
plant that was gWen enough of all of these things? 



EVALUATION: 

When given the opportunity to use Worksheets A-2, A-3, and 
A4, the children will indicate that they have developed an 
understanding of the concepts taught by being able to complete 
the worksheets. 

When given the opportunity to separate many different kinds of 
things into groups, the children will start with living and 
non-living things. 

When separating many living things into groups, the children will 
separate them into plants and animals. 

Given the opportunity to list or select the common needs of aU 
living things, the children will demonstrate that they know that 
animals need to move, plants need light, and both plants and 
animals need food, air, and water. 



Section A NON-LIVING THINGS 



Topic III 



GOALS: After this lesson children should: 

Further develop their ability to recognize similarities and 
differences when asked to put things into study groups. 

Recognize the similarities among non-living things. 

Begin to develop perspective regarding the number and kind of 
non-living things in their world. 

Recognize that living things become part of the non-living, world.. 

TEACHER'S NOTE: This lesson will help children to explore and 
make dlscoverie-; about the non-living portion of their worlJ, and 
will prepare them to form two more study groups. Natural Things, 
Topic IV, and Man*Made Things, Topic V. 

ACTIVITV I: Discovering Things About the Non-Living World 

During a show and tell session have the children bring in one of 
their favorite non-living things to show and tell. If their favorite 
non-living tiling cannot be brought into the classroom, have 
them cither bring in a picture* or just tell but don*t show. 
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Ask the children to describe similarities and differences between 
two selected items that they have brought into the classroom. 

Ask the children if they can find in the classroom anything that 
used to be living but is now non-living. Items made of wood 
(desks, chairs, pencils, paper) will serve to show the children that 
not only are things in the environment either living or non-living, 
but that some things change from one form to another. Other 
examples would be sea shells, limestone, coral, and rope. 

Using the questions that follow as a guide, have the chiklren go 
on a short field trip around the school building and find some 
non-living things made of the following materials: 

Can we find anything that is made of concrete, stone, or 
brick? What can we tell about these materials by touching 
them? Are they all the same shape? Are they smooth or 
rough? 

What can we fmd that is made of metal? How does this feel 
as compared to the stones and bricks? Why don*t we have 
stone cars? 



19 



What part of our world is made of glass? Where does the glass 
come from? Could we have a glass building? 

Are there any other things in our world that are non-living 
that we have yet to discover? How about plastic? What about 
our clothing, tires on cars, rubber boots, leather belts? 

Do we sec any wood in our worid that is non-living? 

Are we missing anything? Have we iientified air and water as 
a part of our world? How about sunlight? 

Have the children make a small collection of non-living things to 
bring back into the classroom for further exploration and 
discussion. 

ACTIVITY 2: Exploring the Properties of Non- Living Things 

Using the non-living materials collected outside of the classroom, 
as well as items from the children's pockets and desks, have the 
children explore the properties of each of the items. 

Have them answer these questions: 

How do the things feel? Hot, cold, soft, hard, rough, smooth? 

Do they bend? Why do some of the materials, when bent, 
stay bent, and others go back to the original shape? 

Which of our non-living items have a smell? 



Could we put our non-living items into study groups and 
learn more about them? What kind of things could we use to 
determine our groups? 

How many of our non-living items have been changed by 
man? 

How many have not? 

TEACHER'S NOTE: Point out to the chiklren that they have 
arrived at a place where another decision regarding organization of 
study groups is necessary. Non-living things are either natural or 
man-made. Each of these areas will be explored in the topics that 
follow. 

EVALUATION: 

Given the opportunity to check all non-living things on 
Worksheet A-2, children will select only those things that are 
non-living. 

Given the opportunity to put the follo>*ing items into study 
groups-a plant, an animal, a rock, a piece of wood, an article of 
clothing, an insect -children will make at least two initial groups, 
living and non-living things. 

Given the opportunity to separate non-living things, selected by 
the teacher, into study groups, diildren will recognize the initial 
categories as natural and man-made. 



Section A 



NATURAL THINGS 



Topic IV 



GOALS: After this lesson the children should: 

Be able to identify the basic natural resources as air, water, soil, 
rocks, minerals, plants, and animals. 

Recognize change as a natural process, and understand that it is 
caused by conditions that surround the natural item. 

Recognize the fact that natural things are in limited supply and 
must be used carefully because it takes a very long time to 
replace them. 

TEACHER'S NOTE: The term natural things not only indicates an 
item, but also may be used to indicate a process, such as the 
breakdown of rocks and decay of leaves. 

ACTIVrrVl: Discovering Natural Change 

Have the chiUren go out on the school grounds, gather two small 
stones, and see if they can change them by rubbing them 
together. Look for stones that are piled up on one another and 
large rocks that have broken apart. While the exploration is going 
on, ask the following questions: 

How might rocks in nature be rubbed together? (Rivers, 
streams, anything that moves rocks.) 

How tong wouW it take you to change enough rocks to make 
soil? 

How would rocks in nature get crushed? (If many rocks were 
piled on top of one another, the force would crush some of 
them and make them smaller.) 

Was there any difference in the rocks we found? (Some are 
soft, some hard, some round, some angular, some green, grey, 
brown,) 

What would happen to some of this material as the rock 
particles get smaller and smaller? 

How long do you think it would take for these changes to 
occur in nature? 

TEACHER'S NOTE: If there is a sUeam or brook near the school 
that is shallow enough to be safe and to permit rocks to be seen on 
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the bottom, it will afford an excellent opportunity to study natural 
changes in rocks. 



ACriVITV2: Exploring 
Making Soil 

Materials needed: 



the Meaning of Natural Changes by 



Enough rocks or pieces of rock about 3/4" to 1" in size to be 
able to have about M/2" to 2" of material in each of 5 jars, 
glasses, or clear plastic containers of any size. Smaller 
containers will require less niaterial.^ Break rocks with a 
hammer until there are approximately five different sizes, the 
smallest of ^ch is about the size of sand grains. Protect 
eyes y/hen breaking the rocks. 

Procedure: 

a. Arrange the rocks as shown above; sizes are progressively 
smaller as the numbers go from M. Rock particles in 4 
and S are the same size, but 5 has organic matter added to 
the rocks, any kind of leaf or grass material. Only M/2" 
to 2" of material is needed in each container. 

b. Place ? bean seeds in each container about 1/2" under the 
surface and at the side of the container so the children 
can see what happens. 

c. Add enough water to keep the material moist but not so 
much as to not allow material in 4 and 5 to *1)reathe." 

d. Observe results. The following questions may help to 
guide the children*s discovery in this experiment. 

How do rocks break down naturally? (In sUeams by 
rubbing up against each other. Bv being piled one on 
top of the other. By freezing and thawing. By tree and 
plant roots forcing their way into small cracks in large 
rocks.) 

What do you think will happen to the bean seeds in 
each of the containers? 

What kinds of things are necessary to form a soil? 
(Small rock particles and organic matter.) 
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How is soil formed in nature? (By the breakdown of 
rocks as in 1 abov^ and the addition of organic matter 
by dead leaves falling, rotting wood, decomposition of 
dead animals.) 

What wouW happen if rocks were so hard that they 
would not break down or if leaves, plants, and animals 
did not die and retmn to the earth? 

Can you find things in your worM tliat are natural 
products that are not being returned to the earth? 
(Desks, clothes.) 

TEACHER'S NOTE: It is very important for the children to 
^become aware of the tremendous time necessary fcr changes to 
occur in nature. The basis for the formation of natural resources is 
time. If a soil that took between 500 and 1,000 years to form is 
washed or blown away in a matter of minutes because of poor 
conservation practices, human beings as well as other plants and 
animals which depend on the soil are affected negatively until the 
soil is reformed. Take every opportunity to help the children to 
develop some concept of the time involved in natural change. 

ACTIVITY 3: Finding Further Evidence of Change 

Take the children outside one or several times for short 
discovery trips looking for change. The following suggestions 
may be helpful. The words in parentheses indicate the processes 
that cause the observed changes. 

A place where soil is being formed. This may be found under 
hedges, in weed patches, on the floor of woodlots. If there is a 
place where leaves nre piled up under plants and have been there 
for some time, have the children try to And the oldest leaf. See if 
they can fmd that place where the leaves stop and soil starts, 
(decomposition, soil formation) 

A dead tree or branch that is rotting, (decomposition, break* 
down) 

Rust on any metal surface, (rusting, oxidation, breakdown, 
decomposition) 

A place where water drips or runs constantly on the pavement or 
soil, (erosion, decomposition, building up of material from 
water, calcium sodium salts) 

Gathering of small dirt piles in gutters. (How small soil particles 
are moved by gravity and water.) 

Moss, lichen, or algae growing in damp places on the side of 
buildings or on rocks, (plants starting to grow, die, decay, and 
possibly aid soil formation) 

Wind or weather changes of any kind. This may be combined 
with a weather unit, emphasizing any aspect that is appropriate 
to your class. 

Building comers, steps, edges of paved areas starting to crumble. 
Cracks in paved areas, (weathering, breakdown) 

Fire burning things, (burning, oxidation) 



Sun heating things, (temperature change) 
Freezing water, melting water, (freezing, melting) 
Plants growing, (growth) 

Bird and insect eggs hatching, growing, maturing, (reproduction, 
birth, growth) 

Leaves turning cok)rs, dying, failing to the ground, (death, 
decomposition) 

TEACHER'S NOTE: Be especially aware of the opportunities to 
kientify the processes: growth,' birth, reproduction, decay, burning, 
temperature change, air movement, that are going on as well as the 
particular evidence of change. 

ACTIVITY 4: Interpreting Evidence of Change 

When the children come back tc the classroom after discovering 
some of the changes and the way things change, ask them to 
draw >ome thing that they saw dianging in all of its stages. How 
does it look now? How it used to look and how might it look 
in the future? 

Ask the children to describe in sensory terms the evidence of 
dianges that they discovered. How did the dead leaves smell? 
How did the rocks in the stream feel as compared to those that 
were on the ground? These are just two of the many questions 
that migjht be asked to encourage each child to interpret change 
verbally. 



ACTIVITY 5: Discovering the Effect of Sunoundings on Change 

It is necessary to expose children to the fact that change is 
natural and necessary, and that this change is affected by 
environmental forces surrounding the item that is changing. 

To demonstrate how natural things diange according to the 
environmental forces that affect them, put some ice in a jar and 
let it sit in Ihe open air of the classroom. Do the same thing in an 
area of bright sunlight, or put it near a source of heat (not so 
close that the bottle will break). Have the children see which one 
melts/changes first, and then ask them to identify the environ* 
mental factor or condition that caused the change. This 
experiment may be done by putting two bottles filled with ice 
cubes in the sunlight and covering one bottle with black paper 
and one with white paper. (Black and white paint will do the 
same job.) This will show the children that color influences the 
iate of change by causing differences in heat absorption. 

It is also quite easy to demonstrate how a living natural thing is 
affected by temperature and light. This can be done using two 
plants of approximately the same size in one of the folk}wing 
ways: 

Cover one of the leaves on either of the plants with black 
paper to show how green plants change when deprived of 
Ught. 
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Put one plant near the sunlight and one away from the 
sunlight and notice that plants grow toward the light, 

Put one plant inside and one outside in winter and see how 
temperature affects them. 

ACTIVITY 6: Learning About Natural Resources 

It may be appropriate at this time to establish another study 
group called natural thin^ or resources. The following questions 
will help children to see the relationship of change to natural 
resources. 

What kinds of things did we notice that change by growing? 
(plants and animals) 

What kinds of things were broken down to form soil? (rocks, 
minerals, plants) 

What did we discover that moved all by itself? (air, animals) 

What did we discover that changed from liquid to solid? 
(water) 



What are the things that occur in our world without being 
made by man? (plants, animals, soil, water, air, rocks, and 
minerals) 



EVALUATION: 

Given the opportunity to observe natural things, the children 
will be able to identify the item as either living or non-living and 
as a plant, animal, rock, mineral, air, or water. 

Given the opportunity to observe things change, children will 
exhibit an understanding of the fact that the change was caused 
by a natural condition rather than a man-made one. 

Given the opportunity to fill out Worksheet A*5, the children will 
demonstrate their understanding of the relationship of natural 
processes, such as, growth, death, decay, breakdown, by being 
able to draw a line from left to right between items that change. 



Section A MAN-MADE THINGS 



Topic V 
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GOALS: After this lesson children should: 

Be aware of the fact that man uses natural resources to make 
places in which to live and things that help him to be healthy 
and comfortable. 

Be aware of the fact that all man-made things are still natural 
resources but have been changed in a way that is not a natural 
process. 

ACTIVITY 1: Making Something from Natural Resources 

Play Dough (No heat) 
1 cup salt 
T/i cups flour 

Small amount of cooking oil. Enough water to make mixture 
the consistency of dough. 

Play Dough (Using heat) 
IVS cups water 
Vi cup sah 

Mix and boil until salt is dissolved. 

Remove from heat, add 1 tablespoon cooking oil and 2 
tablespoons alum. 

Add 2 cups flour and knead until smooth. 

Pa5te 

1 cup sugar 
1 cup flour 
1 tablespoon alum 
1 quart water 

Mix and cook until starch-like. 

Remove. Mix in 3-4 drops Oil of Goves. Cover and store. 

Have the children make something that they can use. This can be 
cutting and pasting, or anything from building blocks to a paper 
weight. Try to make real the concept that man takes natural 
products and changes them to meet his needs. When the class has 
finished the experiment above, have them discuss the following 
questions: 

What natural materials did we start with and where did they 
come from? 

What procr-scs did we use to change the materials? 

What will happen to the material in the item we made once 
we are finished with it? 

What would happen if we needed this man-made product but 
could not get enough of the flour, salt, or water? 



ACTIVITY 2: Exploring the Things That Are Used to Make Up The 
ChUd*s Man-Made World 

Go on a materials hunt with the children to see how many 
different kinds of* thmgs are necessary to make up the 
community, neighborhood, town, city, block where they live. 

lake the children outside for a short Walk and try to And out 
how many things are made of the following materials: metal, 
plastic, wood, glass, stone, rubber, leather, paper. 

Let them either draw pictures or list some of the many things 
discovered th^t are made of these materials. Encourage them to 
feel, listen, smell, and look at these things and to describe them 
in multi-sensory terms. Remind the children of th: importance 
.of sharing and communicating well. 

TEACHER*S NOTE: This outdoor experience should last only 
15-20 minutes or until the children have stopped discovering or lost 
interest in the original purpose of the experience. 

After the class returns from the walk, the following questions 
may be appropriate: 

What kinds of things did you And? 

What were some cf these things made from? 

How do you think some of the materials were changed in 
order to make them into what they are now? 

ACTIVITY 3: Playing "What Did It Used To Be?" 

Show pictures of man-made things such as buildings, cars, desks, 
chairs, pencils, roads, clothes, and food, and ask the children to 
try to figure out what natural resources were used to make the 
product. 

ACTIVITY 4: Remforcing the Above Concepts with Dramatic 
Visual and Language Arts Activities 

The class now has enough of a discovery resource to do many 
different kinds of activities over a long period of time that will 
reinforce the idea that: (1) the wdrld has many things in it that 
are man-made; and (2) all man-made things come from natural 
resources. The following are some suggested reinforcement 
aciivities that may be used. 

Dramatics: Have each child in a short skit be a natural resource 
and say how they turned from a tree to a desk, from rocks and 
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minerals to a car, from rubber to a tire, from sunlight to energy. 
For example: 

The players: 
1 tree 
1 logger 

1 sawmill operator 
1 carpenter 

Dialogue: 

Tree: Stands taU with arms outstretcheil 

Logger: cuts down tree, takes it to sawmill and sells it to 

sawmill operator who 

Sawmill Operator: saws tree and sells lumber to the 
carpenter who 

Carpenter: makes a desk, chair, house 

Have the chiklren put on one or more of th^^se short skits for 
another dass in the school or for themselves. 

Art: Have the children draw a story picture. For example: let 
them show how the building blocks got where they are, or how 
paper was made, or how their clothing was made. 

Language Arts: If chiklren have the necessary language arts 
skills, let them write a story about how a natural resource was 
turned into something that man uses. 



TEACHER*S NOTE: The objecUve in aU of these activities is to ' 
develop the concept that: (1) much of our world is man*made; and 
(2) even though it is man-made, we still depend on the basic natural 
things for our products. 

EVALUATION: 

Given the opportunity to discuss where man-made products 
come from, chiklren will demonstrate by their comments that 
they realize that all man-made materials are ucrived from man's 
cha nging natural resources* 

Given the opportunity to select man-made and natural products 
from Worksheet A^, the chiklren will demonsUate their ability 
to do this. 

Given the opportunity to draw a line on WorkAeet A-6 from the 
natural product to the man-caused/made change, the children 
will demonstrate their understanding that aU nun-made products 
come from natural resources. 

Given the opportunity to answer this question: how long does it 
take man to use a natural resource compared to the length of 
time it takes nature to make it? Children will demonstrate by 
their answers that they are aware of the tremendous time 
necessary for a natural resource to devek>p and the very short 
time it takes man to change it 



Section A INTERRELATIONSHIPS Topic VI 



GOALS: After thb lesson children should: 

Recognize the relatk>nship between the living and nonliving parts 
of their workl. 

Recognize the relationship between natural and man-made items. 
Recognize food chain relationships 

Recognize interactton among living and non»Iiving oomponenU 
of the environment. 

TEACHER'S NOTE: In the first five topics the child has become 
aware of the general environmental situation that surrounds him and 
divided this situation into manageable, logical study groups. Topic 
VI, Interrelatk>nships, will help the child to put these study groups 
into proper relationship with each other. 

ACTIVITY 1: Discussing Needs 

Discuss with the chiklren what they would need to take with 
them if they were going on a trip into outer space. 

Specific questk>ns (such as: do we need to take some air, water 
or food? Should we take clothing, toys, and books?) may be 
helpful. 

Fbint out to the children that what they wouM really have tc do 
b Uke just about everything that they would need ak>ng with 
them. 

In a way the spaceship wouM be like the earth because it wouM 
have to "provkie" all of the materials necessary for life. AA the 
chiklren what would happen to the astronaut when things like 
air, water, and food ran out. Would they have to return to the 
earth and flU up again in order to survive? 

Ask the children how the earth is different from a spaceship. 

Why don't we run out of air, water, and food? 

How does the earth keep making more air, water, and soil? 

TEACHER'S NOTE: The following activity wiU help chiklren 
devek>p general concepts by using small parts of the overall picture. 



ACnVITV2: Building a Small Spaceship 

Point out to the chiklren that the spaceship they are going to 
build will really not go any^^-here. It will recycle air, water, and 
food. It will be very much like our earth. Here is a suggested way 
to present this activity: 

Let's build a spaceship for ^ very small asUonaut We know 
that astronauts are animals just as we are, and that animals 
need certain things. We have discussed how they need air, 
water, and food. How oouki we build a spaceship for a small 
animal that woukl provkle these things on a continuing basis 
once they were put into the craft? 

Let's perform an experiment to see how this is done. We will 
see how the parts of our world work together for our 
survival 

TEACHER*S NOTE: This experiment will aUow the chiklren to see 
an actual system where life is being maintained because of the 
interrebitionship of natural, resources - i.e., planU, anknab, air, 
water, and soil The purpose then b to demonstrate real interrela- 
tionship in a simple, dkect» and identiOable manner. 

Materiab needed: (Cost, approximately $2.50) 
1 fish bowl about 10"x 10" 
1 female guppy 
1 male guppy 

1 small package of aquarium sand 

1 piece of Saran Wrap or noni>ermeabIe clear material to 
cover the top of the fbh bowl 
1 bundi of Anacharis 
1 bunch of Hari Grass 

(All of the above materiab can be purchased in a pet shop,) 
Procedure: 

a. Fill the bowl with tap water to within M/2** to T* from 
the top andaUow to stand at room temperature for 24 
hours. 

b. Rinse enough of the aquarium sand to cover the bottom 
of the bowl with 1" to 1-1/2" of the material. Put the 
sand into the bowl. 
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WORKSHEET A-6 
Circle all man-made things. 




c Anchor pUnts in bundles in the sand. Do not be 
concerned if the phnts seem to *TiU up*" the bowl, just 
make sure they are placed so that there is some open 
water on the surface. 




d. Allow to stand until the water dears and particles settle. 
(About 15*20 minutes.) 



e. Place the two guppies in the bowl, cover the top with 
Satan Wrap, and place near a window that will provide a 
good source of sunlight Have a shade of some sort 
available to prevent the bowl from being overheated by 
direct sunlight Any piece of cardboard of paper will do. 

TEACHER'S NOTE: Thb experiment wis tried in connection with 
the development of this curriculum guide and was most successful 
The plants generated oxygen, the guppies ate the leaves, had babies 
which did quite well, and the whole system worked very nicely. 
However, any balanced system like this can go awry. For example, a 
fish may die from old age or disease. Things that axe completeb^ 
unrelated to the experiment may happen. Point this out to the 
children before starting so that they win be prepared should an 
abnormality occur. 

The follov^'mg questk)ns may help guide the children in their 
discovery and observation: 

What natural resources are in our world? This question 
shouki relate back to the cHildrcn*s original discovery of what 
b necessary to support life-air. water, food, soi\ plants, 
animals. 

What are the non*liv^g and living parts of the system we are 
observing? 

^Zieze does the air come from? (Children should see bubbles 
rising from the plants during times when the aquarium is 
exposed to bright light) 




Where do the plants get the materials they need to make 
food? 



What might happen H this .experiment were cotk;^ucted in a 
dark place? 

What are the fish eating? 

Would the fish eat other fish if they were in the Unk? What 
might this depend on? 

flow long could each of th? animals survive in their (^resent 
situation? What does this depend upon? 

What would happen if we put in many, many plants? 



What would happen if we put 4, 6, 8, 16, or 32 fish in the 
fish bowl? 

How is this little space^ip like our worki? 

What will happen to the leaves that fall from the plants onto 
the soil? Remember our experiment with the small rocks in 
Activity 3, Topic IV? 

What happens tu the food that passes through the fish? 

Can you think of things that you have discovered outside 
that may be similar to what is going on in our spaceship? 

What would happen if you took the plants out of the water? 

What would the fish be deprived of? 

ACnVITY 3: Explaining Interrelationship and Survit'al 

It is important to point out to children that while the survival 
needs of the small astronauts (flsh) and real astronauts In a space 
capsule arc the same - i.e., food, air, and water ~ the astronauts 
go about survival in a different way. Because their time in space 
is limited they carry all food, water, and air necessary for their 
sUy in space. They must return to the earth before their 
available resources are gone. 

The earth is very much like a spaceship in that everything needed 
for the maintenance of life is cn the earth and the earth is 
traveling throu^ space and interrelated to the sun by gravity. 
Natural processes called interrelationships tiut start v»>th the 
green plants and sunlight allow continuation of this joumey 
without returning to another planet to "store up*" food, air, and 
water. These processes wifl continue as k)ng as the sun shines and 
man does not disrupt the natural relationships that sunound him 
and arc necessary for his survival 

ACTIVITY Reviewing Necessary Activities 

Rcvie^v with the children any of the Acti' Iaes 1-3 that may be 
appropriate at thi^ time. Remember that the intent is to break 
ihe V'orld down into study groups, not to havt the children 
think tha: the parts of their world stand atone. 

EVALUATION: 

Given the opportunity to answer the questions in Activity 2. 
children will demonstrate that they undersUnd the relationships 
that exist among the environmental components (air, winter, 
plants, animals, soil) that . ley see in the fish bowl 

In discussing Master A-1, the chiWren will dcmonstrau their 
understanding of both the natural and man«made prorcs»;s. 



Section A Topic Vil 

PEOPLE WHO TAKE CARE OF OUR 
NEIGHBORHOOD AND OUR WORLD 



GOALS: After this lesson children should: 

Recognize that there are men and women who care for and 
maintain the natural and man-made world, and that they make 
their Hving doing this. 




Appieciate these occupations and recognize the importance of 
each one. 



Begin to devetop an awareness of the world of work in the 
natural resources in particular, and other occupational areas in 
general. 



ACTIVITY 1: Talking About Caring For 

Go over the meaning of the term •'to care for.** The following 
questions will help: 

How should we take care of ourselves? We want to be clean, 
well fed, warm, and in good health. 

How would we take caij of our favorite toy? We know where 
it is. We keep it from being broken. We try to keep it dean. 

What do we do to take care of our pets or phnts? 

Who helps us to take care o< our classroom? 
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ACriVlTY 2: Learning About the People V^o Caie for the Sdiool 

If the custodian in the school relates well to the children, it may 
be a good idea to have him come into the classroom and help the 
children understand how he takes care of the school. 

What would happen to our classroom/school if we didn*t have 
people to help us take care of it? 

What other kinds of people do we know about who help us take 
care of the man-made world around us? 

ACTIVITY 3: Exploring Other Occupatfens That Involve Taking 
Care of a Eart of the World 

Using old magazines or newspapers, have the children cut out as 
many pictures as they can find of people working. Reminding 
them how they have learned to divide information into study 
groups, ask the chikiren to divide their pictures into groups of 
people who are caring for something (mechanics, garbage men, 
street cleaners, road repairmen, window washers, doctors, nurses, 
parents, camp counselors, gardeners, farmers, forest rangers, 
custodians, policemen, firemen, zoo keepers); and who arc 
performing a service or producing something (bricklayers, 
mailmen, bankers, butchers, factory workers, taik>rs, and sales- 
men). 

Have the children develop a collage or bulletin board of men and 
women who take care of their world. This would involve only 
those pictures of people who arc caring for something. Let the 
children work in groups and each do a section of the display. 
Sections may be: people who take care of our world; people who 
make things, and people who perform services (such as teaching, 
selling, and deliveries). 

Encourage the children to observe someone who is taking care of 
some part of their world and be able to come back to the 
classroom and tell the other children about it. This may happen 
over a tong period of time. From these observations it may be 
appropriate to develop a list of people who take care of their 
actual surroundings. 

ACTIVITY 4: Going on Held Trips to Find Out About People Who 
Take Ore of Things 

If a field trip is planned to a fire house, police station, or farm, 
this scries of lessons may well fit into pre-trip and post-trip 
activities. 

ACTIVITY 5: Figuring Out a Puzzle 

Using Worksheet A-7, have the children cut out and put together 
the puzzles that match a person to his occupation. This 
worksheet is designed as a puzzle because there are some 
occupations that the children may not be aware of. This 
worksheet is more of a teaching aid than an evaluation tool. 

Have the children discuss those occupations shown in Worksheet 
A*7 that involve taking care of natural resources and the 
man*made world. Have them figure out which of the following 



titles might apply to natural resource workers; fish protector, 
gardener, forester, air pollution tester, and refuse collector. 

Help the cliildren to see that there arc many occupations in the 
field of environmental protection or care, and that because there 
are so many people in the world, people must constantly be on 
the alert for natural resource problems. 

ACTIVITY 6: Helping to Take Care of the World 

Ask the children how they might help to take care of their 
world, and what kinds of things they might do to show peopte 
they care. 

Have the children go out o.i the school grounds and each pick up 
one piece of paper. It doesn't have to be very large. Chewing 
gum wrappers and things of that nature are fine. When the 
children come back into the room, have them smell a mayon* 
naise jar filled with fresh water from the tap. After this, have 
them put the trash into the water and close the top. Smell the 
water again eadi day unUl the point has been made that Uash 
really does affect water. 

Ask the children these questions: 

If there are enough trash men and street cleaiiers to go 
around, why do we still see litter and trash on our school 
grounds? 

Would you rather see the city or county spend money on 
more trash men or on more parks and play areas? 

How can all of us help to keep the places where we live, 
learn, and play clean? 

The effects of litter may also be shown by using the bean seed 
and some good pottir^ soil as in Activity 3, as compared to a 
bean seed in some soil that is about 1/2 litter and 1/2 soil. 

EVALUATION: 

Given the opportunity to answer the question: "Who helps to 
take care of our man-made world?** children wifl identify those 
who are a real part of the child's world and are truly "care 
oriented.** 

When children are asked, after Activity 5 in this topic, to 
identify those people who help us take care of our natural 
resources, they will demonsUate their ability to recognize those 
occupations. 

Given an opportunity to be exposed to an area on the school 
grounds or in the school that ha* litter, the teacher will see 
children demonstrate their awareness of responsibility for caring 
for the environment by voluntarily picking up litter and 
depositing it in a trash container. 

Given the opportunity to see his/her children use paper and 
having to throw it away, teachers will observe an increased use of 
trash cans and a decrease in the number of times children throw 
paper on the floor or ground. 
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WORKSHEET A-7 



Cut out the puzzle pieces and assemble the puzzle matching the 
worker with hb work. 
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Section B NEEDS Topic I 



GOALS: After this lesson childien should: 

Be aware of the fact that human beings have two kinds of 
needs-physical and emotional. 

* Know that the tife-sustaining or physical needs are food, air» 
water, shelter or protection, and land space. 

Know that food, air, water, shelter and/or protection come from 
natural resources. 

Be aware of the fact that a happy, healthy life on this planet 
depends upon meeting both physical and emotional needs. 

Know that needs are often intenelated« 

TEACHER*S NOTE: Review Topic II, Section A, "Uving Things," 
with special emphasis on the needs that all living things have in 
common, i.e., food, water, air, and the need to move, grow, and 
reproduce. 

ACTIVITY 1: Identifying Needs 

After the above review, ask the children the following questions: 

What other kinds of needs do animals have? Let us take a 
look at ourselves and see if we can think of needs that we 
have that are not really necessary to keep us alive, but may 
well be necessary to keep us happy. 

Do we need friends? Do we need love? 

Do we need space to mOv^B? Do we need to play? Do we need 
time to think and be creavve? Do we need to learn? Do we 
need to share? 

TEACHER'S NOTE: The deductive approach may be successful in 
presenting these questions. For example: 

What would wc feci like if we had no friends? Do you think you 
could be very happy if you were the only person on earth and 
had al the food, ctothing, toys, and money that you could ever 
want? 

If the the above situation shouW arise what would you wish for 
most? (Children*s answers to questions of this type may vary in 
that they will mention particular kinds of people, i.e., parents, 
sisters, brothers, friends, anJ pets. All answers, however, should 
be in the people category and will give you an excellent 
opportunity to point out that, without other people to share 
things with, material possessions mean very little. So friends 
shoukl be considered both a need and a resource.) 

ACTIVITY 2: Identifying Differences Between Needs-Con- 
venicnces-Cbmforts 

Now that the children have explored the kinds of human needs, 
have them identify or define the words "need** and "comfort** 

For the purpose of thisjiiscussiori, a need is something that is 
absolutely necessary for physical and emotional survival. A 
comfort is something ♦hat appeals to people, may make life 
easier, or may give pleasure, but is. not absolutely necessary for 
survival. We might call these happiness needs. 

ACTIVITY 3: Making Decisions About Needs and Comforts 

Using Worksheet B4, have the children cross off or color over all 
of those things that they could get along without. 

TEACHER*S NOTE: Worksheet B4 gives teachers the opportunity 
to find out what students think is necessary for survival as well as 
happiness. It is important to note that many children will view 
things like toys, cars, and other things as absolute needs. The 
objective here is to Selp the children to become aware of the fact 
that the real needs arc play and movement. Toys and cars are the 
things that man has produced to help meet the needs. 



Continuing the use of Worksheet B-1, have the children put an 
(X) inside those boxes that picture a survival need and an (O) 
inside those boxes that depict a happiness need. 

Now ask the children if they can put a priority on the needs that 
they have identified. Which of the things we have identified as 
needs are more important? Less important? 

TEACHER*SNOTE: The exercise above will be completed in 
different ways by different children. A child who lives right next to 
a grocery store may not see the relationship between food and 
transportation as readily as one who lives far enough away from the 
retail food market. Use this exercise to determine what the child 
perceives as a need, and go on from there. 

ACTIVFTY 4: Cbmbining Happiness and Survival Needs 

Point out to the children that a happy life depends upon a 
proper combination of the things needed to eat, drink, and 
breathe as well as the things that make them happy. Again, some 
deductive exploration may be helpful here. Explore the need for 
space. 

Mark out an area on either the floor of the classroom or out on 
the school grounds that is 25 square feet. The shape can be 
anything from square (5 feet by 5 feet) to rectangular, just as 
long as a particular amount of space is identified and defined. 

Have the class sit around outside the defined space, and have one 
class member at a time get up and sit in the marked out area 
until there is no more room for anyone. Have the children count 
the number of people in the area and divide that number into 
the amount of square feet. This should come out to about one 
square foot per student 

TEACHER*S NOTE: This may be an excellent opportunity to 
introduce the word population and the term population density or 
number of people in a given amount of land space. 

Ask the children what they like or don*t like about being in a 
situation where they only have a limited amount of space. 

The following questions may help to make the point: 

What kind of things can you do better in a crowded area? 
(Talk, keep warm.) 

What kind of things would you not be able to do if you had 
to stay in this situation, assuming that you would be able to 
have food, air, and water to take care of basic survival needs? 
(C6uldn*t move or exercise, would get sore, couldn't play, lie 
down, or go to sleep.) 

What would happen if we couldn't have our air, food, and 
water brought in? Would we have enough space to grow 
food? Would enough rain fall on this amount of space to 
enable us to meet our water needs? 

Do you think our behavior toward each other might change 
after a period of time in a crowded situation? (There may 
have already been some pushing and shoving as your children 
start to crowd into a small space. It may be appropriate to 
use incidents of this nature to emphasize the point that many 
people crowded into a small space may cause a change in the 
way they treat each other.) 

Ask the children to note the kinds of situations where they 
most often observe misbehavior. Are these situations 
crowded or uncrowded? 

ACTIVTTY 5: Using Mathematics to Figure Out Space Needs 

A math opportunity: This is a very good opportunity to 
introduce or use some averting and measurement techniques in 
connection with this lesson. 
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WORKSHEET B-1 



C6I01 all the things you oould do without. Put an (X) inside those 
boxes that picture a survival need and an (O) inside those boxes that 
depict a happiness need. 
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Give the chUdren the opportunity to work on very real word 
problems such as: 

How much space do we have in our classroom per pet ion? 

No. of sq ft 

(length X width) = sq ft/person (room to work) 
No. of people in class 

How much space do we have per person on our playground? 

No.of sq ft 

in play area , , ^ 

No.o/childrenwho = sq ft/person (room to play) 

use it at one time 
The following measurement techniques may be helpful: 

Teaching children to pace using set theory (see Figure B-1). 

a. Mark off an area on the school grounds that is 100 ft 
long. This is a number line. 

b. Have each child bring a pencil and some paper to write 
on. 

c. Have each child walk from one end of the number line to 
the other. Count the number of steps and put this down 
on his paper.. 

d. Askthe following questions: 

How many sets of your steps are in a 100 ft number line? 

How far do you go with each step you take? 

- _ , Number of steps . , 

Formula: ^ = No. ft/step 

ACTIVITY 6: Exploring the Need for Food 

Have the children recall Activity 4 where they were crowded 
into the small area and ask these questions: 

Suppose there were 30 people in the area but only enough 
food for 25 people. How would this affect the group? 

Would the whole group have less to eat than they should, or 
would they simply decide to select S people and move them 
out? What if there were no other place to go? 

What might be the situation in the space if the animals were 
rats or dogs or cats? Would they fi^t for the food? Would 
the weakest member of the group suffer the most? Would 
they decrease their own population? 

TEACH£R*S NOTE: Most animals naturally control their numbers, 
and this control depends entirely on the amount of food and other 
resources available to the particular population. Human beings, on 
the other hand, are able to solve problems in a way that might 
benefit or be for the good of the whole group, if these problems can 
be identified and people are willing to put forth the time and energy 
necessary to solve them. 



ACTIVITY 7: How Much Food Does One Person Need? 

Food requirements for an individual always depend on the 
amount of energy used by that person per day. If a child is very 
active or has a high metabolic rate, he will bum up more energy 
than one who is not active or has a low metabolic or 
energy*using rate. Energy is measured in calories. Calories are 
units of measure that tell us how much energy has been used. 
They are like feet, inches, and pounds. 



TEACHER'S NOTE: The technical definition of calorie is the 
amount of heat required to raise <me liter of water (a little more 
than a quart) one degree centigrade. 

The average child in the third and fourth grade will need about 
2,100 eateries per day. Ask the chiklren to figure out how many 
calories they are using per day. Use a calorie/food chart and have 
each class member list the kinds and approximate amounts of 
food they eat for one day. Figure total calories and then average 
them for each class member. Have the children compare the 
amount of food they cat to the amount of activity they have. 
Point out to the children that each person will vary in the 
amount of calories they need, since individual calorie require- 
ments depend on basic metabolic rate and amount of energy 
needed. 

Food Value: Not only are proper amounts of food necessary for 
energy requirements but food must also have materials that 
enable the body to grow and function properly. 

Essential substances in all foods include carbohydrates, fats, 
proteins, minerals, vitamins, and water. 

The following list shows how the body uses each of the above: 

Carbohydrates and fats-Fuel for energy 
Water-Body structure 
Proteins-Body building (muscles) 
Minerals-Bones, blood, glands 

Vitamins-Regulators that help control the way our body 
works 

How do we know we are eating the right kinds of food? 

A good guide to proper nutrition and one that fits into the study 
group format is the basic four food groups: 

1. Milk and milk products 

2. Meat, poultry, fish, or eggs 

3. Bread, flour, cereal (whole grains) 

4. Fruits and vegetables 

If one eats food from all of the above groups in the proper 
amounts he will have what is called a balanced diet - that is, one 
that will supply both the body's energy needs and the materials 
needed for growth and proper functioning. 




TEACHER'S NOTE: Use any materials or iiif<»mation available 
and appropriate to help children understand why they need food 
and the kinds and amounts needed. Suggestions would include 
science curriculum guides on health, as well as information and help 
from the school nurse or physical education teacher. The important 
thing hete is to have the children become aware of the need for food 
in the proper amounts and kinds. 



ACTIVITY 8: Exploring the Need for Air 

Food taken into the body is actually burned just like the gas in a 
car or the wood in a fire. Anytime somethiiig bums, it requires 
oxygen from the air. The following experiment will sliow this to 
thechilaisn. 

Procedure: 

Light a candle and put a glass oyer it until it goes out. Ask 
the children what happened. Why did the candle go out? 



breathing As air is used we take another breath and replenish 
it. 

The amount of air needed is like food in that it depends upon 
the amount of fuel (food) being bumed and this depends upon 
the amount of work we are doing. 

Ask the children: 

Why do you breathe more often and harder when you run 
than when you are sitting still? 

EVALUATION: 

Given the opportunity to answer the question: What axe two 
things we all need? children will demonstrate their awareness of 
physical, emotional, or psychological needs. 

Given the opportunity to choose t>etween true needs and 
comforts, children will select food, air, space, and water as true 
needs and other things as comforts, wants, pleasures or whatever 
term is satisfactory to the teacher. 



Relight the candle and put the glass back over it. Just as the Given the opportunity to answer the question: why do we need 

flame starts to go down, tilt the glass up and allow more air food, air, water, space? children will demonstrate a knowledge of 

in. This will allow the flame to bum brighter. This is like facts that are appropriate to their learning level 



Section B NATURAL RESOURCES 



Topic II 



GOALS: After this lesson children should: 

Know that natural resources fall into seven basic study groups or 
areas which are air, water, soil, plants, animals, minerals and 
mineral fuek, and land space. - 

Be aware of the relatk)n$hip that exists between natural 
resources and the physical needs of man. 

Have a stronger understanding of the intenelationships among all 
natural resources. 

Devetop an understanding of the word resource and the 
difference between natural and other resources. 

ACTIVITY I: Understanding Wise Use of Resources 

The development of a wise use concept with children starts by 
using something with which they all axe familiar - words. Point 
out to the children that language is a very valuable and 
important resource, and that it should be used well. Ask the 
following questions: 

What axe some of the ways that we use our language and 
words? 

Sharing ideas, communication, learning from the written 
word, expressing our feelings and emotions? 

What ways might we use words .unwisely? By talking when 
we should be doing something else or by saying something 
unfair that may hurt someone else*s feelings? By writing on 
the walls of buildings or on desks and chairs? 

TEACHER'S NOTE: It may be appropriate at this time to review 
Secrion A, Topic I, Activity 3. "Sharing Information**. 

What other kinds of things do we have that are not really 
products or objects, but should be valued. 

Time: Time may be one of our most important resources. Are 
we using our time well? 

Friends: How unimportant everything would seem without 
other people to share things with. How do we use ability to 
make people happy? 

Love: Do we spread our love around? Are we aware of the 
importance of having people love us? How do we treat the 
people whom we love? What makes us love someone? 



Thoughts: Do we use our ability to think as best we can? What 
are some of the ways we use our thoughts wisely and unwisely? 

Resources: Ask your children to define the word resources. 
Using ideas above, help them to develop the concept that a 
resource is anything that is available for valued use or has human 
utility. 

What other kinds of things do we have to use? 

Review the needs of living things with the children and ask them 
to list the things that they use to meet these needs. Worksheet 
B*2 is suggested as an aid in this effort. 

ACTIVITY 2: Exploring Things That Are Used 

Give each child a copy of Worksheet B-2. 

Have the children keep the sheet for 2 to 3 days and as they go 
about their daily routines, have them list the things that they use 
or see being used to accomplish the activities listed on the 
worksheet. Point out to the students that this assignment is a 
basis for discussing resources in general, and that they can put 
down as many or as few items after each activity as they want 
to. 

The purpose of this exploration and discovery activity is to 
reinforce the resource-use relationship and to give the children 
an opportunity to think about where the things they use come 
from and the way they are developed. 

After the children have completed their lists, discuss the 
discoveries with the whole class, and encourage the students to 
fill in on their worksheets new thoughts from the discussion. 

ACTIVITY 3: Discovering Where Resources Come From 

Define the word natural as something that occurs without man*s 
intervention or is a product of a natural process. 

A natural resource is something we use that occurs naturally, 
without man causing it to occur. 

Using Worksheet B*3, take the children on a short walk around 
the school or through the community and have them rediscover 
some of the things they use and try to list them next to the 
natural resource that was used to make them or to make them 
work. Some items will be put under several natural resources. 
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Discuss the children's discoveries with them and ask them if they 
discovered anything at all that was made from something not.on 
the list. 

TEACHER*S NOTE: This question may lead to some interesting 
discussion and some excellent teaching opportunities. For example, 
what if a child should find something made of plastic? It will not be 
obvious to the chfld where plastic oomes from or what natural 
resources are used to produce it. Many answers to these questions 
can be found in the library under *'Uses of Wood/' *'How Steel is 
Made," and other articles. Give the children the opportunity to 
answer the less obvious questions by doing a little research into the 
matter. Encourage them to use the problem-solving approach. 

EVALUATION: 

Given th5 opportunity to define the word resource, the children 



will denwnstrate an awareness of the fact that a resource is 
anything that has human utility or value. 

Given the opportunity to define the term natural resource, 
children will demonstrate their l-"^owledge of the fact that 
natural resources are those thine, aat occur naturallv and are 
used to sustain life. 

Given the opportimity to complete Worksheets &-2 and B*3, 
childr<sn will perform these tasks to the satlsfactk>n of their 
teacher. 

When asked to put the natural resources into study groups, the 
children will demonstrate their knowledge of the fact that the 
natural resources are air, water, soil, animab, plants, minerals 
and land rpace. 



Section B Topic III 

CHANGES IN NATURAL RESOURCES 
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GOALS: After this lesson children should: 

Understand the environmental effects of natural resource use 
that invoWes changes that are not caused by man but are a part 
of natural process. 

Understand that man made changes often have the effect of 
removing material from the natural resource reserve and that 
these changes can be physical or chemical. 

Understand that there is a limited amount of matter and that it 
must be recycled in order to have enough natural resources. 

ACTIVITY 1 : Discovering What Matters Most with Matter 

What matters most with matter is that it is finite - there is only 
so much to go around. 

Fill three or four dear drinking glasses with different kinds of 
material - dirt, marbles, sandpaper ~ anything will do as long as 
it is matter. Place the glasses in front of the room and ask the 
children what all four things have in common. What can be said 
about all of them? Do they have weight, and do they occupy 
space? 

Define matter formally as anything that occuf^es space and has 
weight 

ACTIVITY 2: Understanding Physical Changes in Matter 

Physical change is any change in size, shape, color, or texture, 
with the basic natural product or matter remaining what it was 
to start with. 

Using modeling clay, have the children make anything that they 
want to so long as it would be useful to them or to someone else. 
Pencil hoklers, paper weights, or ash trays will do. 

When the chfldren have finished, ask these questions: 

How did you change the clay? 

Did you change its size, shape, weight, texture? 

hit stiU clay? 

Is clay a liquid, a solid, or a gas? 

Does the clay have weight and occupy space? 

What will happen to the clay when we are finished with it? 
Can it be used again? 

How do we change wood into the things we can use? 

Ask the children to k>ok around the classroom and find things 
that were once a tree. Desks, tables, chairs, pencils, papers are all 



good examples. Of all these things, which one has changed the 
most? Paper? 

ACnVTTY 3: Making Paper 

Materials needed for each 4" x 4" sheet of paperT 

100 wooden matchsticks or pieces of soft wood tlie size of 
matchsticks. 

1 ghss jar that will hold the matchstidcs and bleach, and will 

fit into the coffee can. 
1 piece of winded screen, 4 "y 4 " 
1 one-pound coffee can 
1 cup of laundry bleach (with chlorine) 

Procedure: 

a. Break off all match heads. Take them outside and bum 
them or otherwise dispose of them in a safe manner. 

b. Place matchsticks and 1 cup of bleach in jar and put cover 
on jar loosely. 

c. Paint .jffee can flat black. (This will cause the reaction to 
occur faster.) 

d. Place jar inside of can and cover the top of the can with 
the lid. 

e. Place the can in a sunny spot for 2 to 3 days, until wood 
fibers start to be suspended in the solution when the jar is 
slightly shaken. 

f. When the whole solution is filled with fibers, stir the 
solution with a stick to toosin any remaining fibers from 
the matchsticks. 

g. Using tongs, remove the matchsticks from the solution. 

h. Allow the fibers to settle to ths bottom of the solution. 

I Very slowly pour off as much bleach as possible. Some 
fibers will be lost but there should still be plenty left to 
make paper. 

j. Add one cup of water to the fibers and shake until all 
fibers are in suspension. 

k. Allow fibers to settle and pour off ^'rinse" water. 

I. Add another cup of water and shake again, until all fibers 
are suspended. 

m. Pour the solution into a flat pan that is large enough to 
hold the 4" x 4" screen. Slowly move screen around until 
fibers have completely covered it. 
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n« Gently lift the screen out and place it in a v^-arm (not aiiy) 
place to dfy« 

o. When the material is diy» sciape one corner gently with a 
Hngemail until it comes away from the screen, then gently 
remove the completed sheet of paper* 

TEACHER'S NOTE: Regular bleach is about 5 percent sodium 
hypodilorite* If the children do thb experiment, make sure that 
they do not get the bleach into their mouth or eyes, and do not 
breathe the fumes for a long period oi time. For third and fourth 
graders, thb may be a teacher-centered demonstration rather than a 
student activity. 

Physical changes usually do not have the same kind of effect on 
the environment as do chemical changes because they are really 
only a rearrarsement of a naturally existing material 

Have the children look at the fibers in the sheet of paper and 
point out to them that even though the wood has changed form, 
It b still basically wood that has been reananged. 

ACTIVITY 4: Understanding Chemical Changes: Making Charcoal 

Chemical changes are those that actually remove a natural 
material from the resource bank by converting it to eneigy, or 
cause a material to form that b so different and so strong in its 
construction that it may not go back into the natural cycle for a 
very k)ng time. 

It may be appropriate to discuss atoms and molecules with your 
students at thb time. Thb decision vdH depend on the science 
cuiriculum schedule for the school system and the teacher's 
assessment of the readiness of the children. 

Charcoal b made by the burning of wood in a situation where 
the amount of air b controlled. There b a very good opportunity 
here for a social studies lesson. 

The produc-ion of iron in thb country used to depend on the 
production of charcoal. Why did they use diarcoal instead of 
coal or wood? Why b charcoal used for grilling food? 

Charcoal b made by a man called a charcoal burner* 

Prepare an ovetUeid transparency from Master B-1 and explain 
the production of charcoal to the children. The foUov^ng steps 
may be used as a guide: 

Wood, generally hardwood, was cut into lengths of about 
four feet and stacked in a circle with a hole left in the middle. 
This same procedure was followed on the second level of the 
charcoal hearth (Frame A). 

The whole thing was covered with leaves and dirt except for a 
hok in the very top. Thb hole was used to control the 
amount of air that was allowed to get in (Frame B). 

The fire was started in the center and allo'A^ed to bum very 
slowly. The charcoal burner's job was to keep the Ore going 
and to control the amount of jdr going into the Hre (Frame 
O. 

After about 2 weeks the wood was turned to charcoal and 
was ready to be transported to the iron furnace for use In 
making iron (Frame D). 



TEACHER'S NOTE: There are several activities that may make tiib 
material more meaningful to the chiklten. The most important point 
to make b that there was a definite relationship between trees and 
iron production. 

Mathematics problems may be devetoped from the foUowing 
information: 

A cord of wood b a pile 4 feet high, 4 feet wide and 8 feet 
long. 

It takes 12 trees that are 24 feet hi^ and 8 Inches around to 
make 1 cord of wood. 

It takes 1 cord of wood to make 15 busheb of charcoal. 

It takes 180 busheb of charcoal to produce one t6n of iron. 

Discussion points: 

Energy given off v^en charcoal b used b not recyclable but 
the actual matter that made up the wood b. The carbon, 
hydrogen, and oxygen are changed and put back Into the 
environment as either smoke or ashes. Natural processes then 
turn thb matter back Into wood material and photosynthesb 
stores more energy in the wood. 



TEACHER'S NOTE: The activities above are examples of how man 
has changed parts of hb environment to meet hb needs, h b very 
in|)ortant to point out to the children that man changes things very 
fast. If the climate gets too cold for him he simply gets Into a car or 
plane and moves on, or goes into a heated buiklkg, or puts on a 
coat. AQ of these solutions to the problem of being cold reqidre a 
tremendous use of natural resources, whereas natural change 
through adaptation occurs rather slowly and, from our point of 
view, much more tragically. For example, caribou are migrating 
animals. Eac^ yeu they must mow from one range to another in 
order to meet their needs. If, for some reason, they wvre deprived of 
the aMlity to move, there would be a few Individuab in the herd 
that wouM be able to tolerate a particular set of conditions where 
the herd was located. These Individuals would be more likely to 
survive and produce offspring which would, through heredity, have a 
similar tolerance for these conditions. Over a long period of time the 
animal woukl change but the resources would renudn the same. Thb 
b not the way of man. He changes very slowly, but can change 
resources very rapidly. 



EVALUATION: 

Given the opportunity to define matter, children will say or 
write '^matter b anything that has weight and occupies space." 

Given the opportunity to observe chemical and physical changes 
selected by the teacher,. children v^U be able to differentiate 
between the two and to describe the environmental implications 
of each kind of change to the satbfaction of their teacher. 

Given the opportunity to answer the general question "What 
happens when material is used for energy?" the children will give 
answers that indicate an understanding of the fact that eneigy b 
released, never to be returned, but tiiat "matter" or material 
does return to the environment. 
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Section B THE EFFECT OF MAN'S Topic iV 
USE OF NATURAL RESOURCES 
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GOALS: After thb lesson children should: 

Understand that man^ use of natural resources hu a qualitative 
and quantitative effect on them. 

Explore and understand their own personal effect on the use of 
natual resources. 

Undentand the need for man to use natural resources wisely, 

ACTIVITY 1: Exploring Individual Use of Water 

TEACHER'S NOTE: The exploration of individual water use will 
require either a review of the measurement techniques in^^olved or 
the teaching of these techniques at this time. 

The children should know or be Uught that: 

There are 16 ounces in 1 pint. 
There are 2 pints in 1 quart. 
There are 4 quarts in 1 gallon. 

Obtain some 8 ounce plastic or paper cups from any groceiy 
store along with pint, quart, and gallon containers. Each child 
win need a cup. 

The following is an example of how this may be piesented. 

We are going to Hgure out how mu:h water we use per day as a 
class. First, let's consider some of the ways we use water. 

We drink some. We wash with some. We use some to carry 
our waste products away when we go to the bathroom. 

I^ocedure for Measurement: 

Some of the mathematical tools we will be using will be 
measurement, ratio and proportion, and averaging. 

In order to measure we must have a container that we know 
something about The cups that you have been given hold 8 
ounces of water. It takes 4 cups of water to make 1 quart and 
4 quarts to make 1 gallon. 

Question: How many cups are in a gallon? 

Answer: 4 cups/quart x 4 quarts/gallon = 16 

We want to use gallons for our final figure because it is a much 
easier set to remember. 

There are many ways we could measure the amount of water we 
use» but we want to try to figure out the way that win give us 
the best answer with the least difficulty. 

We oouk) have every person in class simply measure each and 
every drop of water he uses and record the results, but this 
wouk) be very time consuming and difficult to do. Instead, we 
will develop a way to take samples of how much water the 
average pason usts for the three things mentioned at the 
boning of class. 

An average is one number that stands for a series of numbers. If 
the numbers in the series are all the same, then the average is 
that number. Usually thhe numbers in a series are not the same. 
Then we add he numt .*rs and divide the total by how many 
numbers there are in the series. This gives the average number. 
For example: 

If we have 5 people who drink the following amounts of milk 
per day - (1) 12 oz, (2) 15 oz. (3) 10 oz. (4) 12 oz, (5) 16 
oz, we coukl say that the average for this group would be 13 
oz of milk per day. 

Oflicials of our town, city, or country must figure out how 



much water the community needs per day, month, or year. 

Have the chiklren make a chart for keeping their records. Design 
this chart according to the particular need of the class. It may 
k>ok something like Figure B*2. Have the children make a chart 
for each day of the ooeriment 

DAYl 

1 2 3 4 5 6 7 8 9 10 11 12 T A Oz oTCaT 



Drink 
Wash 
Bathroom 



Total. 





Figure B*2 


Numbers: 


Number of times 


T: 


Total times 


A: 


Personal Average (see bek)w) 


Oz: 


ToUl ounces for activity 


Qt: 


Total quarts 


Gal: 


Total gaUons 


Total use: 


Add upallgaUon? 



Average/day/person 



ToUl Use 
No. of Days 



Average amount per person 
per day 



The Tint thing we must do is figure out how much water we 
drink on the average. This can be done during the school day. 
Fass out the plastic glasses or paper cups and ask the children to 
use only these whenever they get a drink during the school day. 
Mark the cups in 8 even segments so that a child can determine 
how many ounces he or she drinks. 

Have the children simply put on the chart the numb^ of times 
*hey drink water during the day and the amount they drink each 
tim«. *>'^^y measure with their cup. 

If a child drinks 4 times mih the quantity each time being 4 
ounces, 8 ounces, 3 ounces, and 5 ounces, then his average per 
drink is 5 ounces per drink. Let the children measure as many as 
they want, so long as they don't make a drinking contest out of 
it. 

When each chikl has figured out the average amount of water he 
drinks, have htm put this figure on his chart under average dnnk 
(A). 

To figure the amount of water used for washing, have the child 
calculate how much water comes out of the faucet when he 
washes his hands one time. Do this by having a te&m of two, 
with one measuring at another sink while one washes. In other 
words, as Child A washes his hands. Child B runs the water in 
another sink for the same amount of time ind measuies It with 
his drinking cup. Figure an average for the whole class and have 
each chikl insert this figure in the average column for each day 
(A). 
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Accept as vafid the average flguie of 6 gal/flush for toilet use 
and avoid measuring, which may cause some sanitary problems. 
Have the children put 6 gallons in their Bathroom A column for 
each time. 

Now ail the children have to do for 3 days is count the number 
of times they take a drink of water, wash their hands, and go to 
the bathroom. 

Put a mark down for each time, total them up, multiply to figure 
gallons, and average the days. This will give the amount of water 
for personal use per day. 

T£ACHER*S NOTE: It is very important to point out to the 
children that there were many things that were not included because 
it would be difHcult to calculate thenu These were such things as 
showers, baths, washing cfothes, water contained in food and drink, 
and the water required to make products and grow food. The total 
amount of water used per day for every person in ^is country is 
estimated to be about 1,800 gallons. If this is hard to believe, the 
following facts and figures may be of interest: 

It takes about:. 

300 gallons of water to make 1 gallon of beer.. 
10 gallons of water to refine 1 gallon of gasoline. 
250 tons of water to make 1 ton of wood pulp* 
325,800 gallons of water to raise 1 aae of alfalfa. 
600 tol,000 tons of water for each ton of coal burned in a 
steam power plant 

Therefore, it is very important that children become aware of 
their own personal effect on the use of this one resource, water. 



ACTIVITY 3: Making a Filter System 
Materials needed: 
1 plastic milk bottle 

A small bag of sand (enough to put M/2" in bottom of 

bottle) I 
A small bag of aquarium gravel(enough to put 1-1/2" on top 

of sand) 

A small bag of crushed stones about 1/4" across (enough for 
1-1/2" on top of aquarium gravel) 

Procedure: 

a. Cut the top off of the milk bottle. 

b. Punch holes about every inch or so around the bottom <^ 
the bottle. 




cut 



punch holes 



c. Put in M/2" of sand, M/2" ofaquarium gravel, and M/2" 
of crushed stones (Figure B4). 



ACTIVITY 2: Exploring Man*s Effect on Water QuaUty 

Discuss with the children what happens to water after it is used 
by us. 

Prepare an overhead transparency from Master B-2, and ask the 
children, **What happens to the water after you use it?" 

TEACHER*S NOTE: Cbver each step of Master B-2 with a blank 
sheet of paper, if it is used as a transparency. Local situations will 
determine just how far one can go. In other words. Master B-2 starts 
with water going down the drain, from there it goes either directly 
into the soil (cesspool, filter pond), into a septic tank system, or 
into a community filtration system. Choose the one that is 
appropriate to your situation and discuss each step with the 
children. 

The following questions may be helpful: 

MOiat happens to water after we use it? Where does it go? 

(Show the children on the transparency that it goes either 
into the soil, into a septic system, at into a sewage treatment 
systenu Choose the appropriate one and continue.) 

How is waste water and sewage cleaned as it goes into the 
sewer or septic system? 



TEACHER*S NOTE: Explain that there are very small animals, so 
small that they could not be seen with the naked eye but would 
have to be k>oked at through a microscope. These animals, called 
bacteria, live in treatment systems and actually eat the waste 
material in the dirty water and change this material back into 
harmless matter. After this, the water is filtered by having it run 
through a series of rock, sand, or soil filters that aUow only dean 
water to pass through. It is very appropriate at this point to take the 
children on a field trip to a sewage treatment plant, if this is 
possible. If not, the following exercise may help the children to 
understand how water is treated after it is used. 
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l/^;" stones 

a quarium gravel 
sand 



Figure B4 
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d. Place the filter in a collecting pan (anything will save that 
will hold the water once it has passed through the filter). 




Figure B-5 

e. Take a glass of water from the tap and put some dirt or 
soil in it. Stir until well mixed and pour slowly into the 
top of the filter. Repeat this until the water level in the 
filter reaches the top of the gravel and aDow the water to 
seep slowly through the filter medium. It may be 
necessary to repunch the holes from time to time if the 
water does not flow. 

Ask these questions: 

What happened to the dirt that was in the water? 
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Would you be satisfied to have this water go back into a 
stream or river after filtration? 

How much sand and gravel might it take to filter aO of our 
waste water? 

How much do you think it might cost to do this kind of 
treatment? 

What would happen if we just dumped dirty water into our 
rivers and streams? 

TEACHER*S NOTE: It is important to point out to the children 
that this is just one example of man*s effect on one resource and 
that man has an effect on each resource he uses. These effects are 
usually quantitative and qualitative. 

EVALUATION: 

Given the opportunity to observe children using water, the 



teacher will note behavk>r that in her judgment indicates an 
awareness of wise use. 

Given the opportunity to tell their teacher the amounts of water 
that they use during an average day, children will demonstrate 
that they have gained correct knowledge about their use of 
water. 

Given the opportunity to tell what happens to water after it is 
used, children will demonstrate their knowledge of the fact that 
people make water dirty and must therefore clean it up after 
they use it. Knowledge about methods of filtration and water 
treatment will at this point depend on the teacher's judgment 
about the child's readiness to learn these concepts. 

Given the opportunity to answer the question "In what two 
ways do people affect natural resources?" children will demon- 
strate by their answer that they know that people have both a 
quantitative and qualitative effect on water resources. 
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GOALS: After this lesson the children should: 

Understand that all things must be considered resources and used 
in the most desirable ways. 

Recognize the importance of wise natural resource use. 

Become aware of some of the desirable ways they personally and 
directly use natural resources. 

Begin to recognize some of the indirect ways in which they can 
help by being selective in choosing certain kinds of products. 

ACTIVITY 1: Learning About Alternatives with a Story 

Cbnservation means wise use and sometimes wise use means 
preservation. What do you think the word preservation means? 

Tell the following story: 

A little boy named Samuel was rummaging around in his 
g;andmother*s attic one day when he saw a very old trunk near a 
window. The trunk looked and even smelled very old. Struggling 
with the large leather belts and brass latches that held the lid 
down, he slowly raised the lid. The hinges on the trunk were so 
old and dry that they made an eerie, creaking sound as the top 
was opened. 

As the dust cleared away and the light beams from the window 
settled on the contents of the trunk, Samuel saw something 
glitter very brightly: a medal with a beautiful ribbon attached to 
it. What a And! Samuel reached in and began to pick up the 
medal, but noticed that it was attached to what looked like an 
old gray piece of cloth. Not wanting to tear the cloth, Samuel 
decided to lift it out of the trunk to examine the medal closely. 

Another surprise! ihe old gray cloth was really the coat of an 
Army officer; very heavy, very tough, coarse material with brass 
buttons and the division insignia on the collar. 

Laying the coat aside for a moment, Samuel, now filled with 
anticipation, began to look and feel around in the trunk for what 
he hoped would be the rest of the uniform. A hat, boots, 
trousers, gloves with beautiful gauntlets attached; what tremen- 
dous luck! Samuel had found a complete Civil War officer^s 
uniform. He was overjoyed and couldn*t wait to run downstairs 
and ask his grandmother if he could have it. 

^'Grandma, Grandma, can I have it, can I have it?** Samuel 
shouted v.»c:*odly as he ran into the living room of the old 



house. "For Heaven*s Sakes,** Grandma said, "calm down. Can 
you have what?" 

Samuel began to relate excitedly his find to his dear old 
grandmother, and as he did so, he noticed her eyes become 
cloudy and a look of sadness come over her face. "Have I done 
wrong. Grandma?** Samuel asked. "I thought it was all right to 
explore the attic** Her eyes clouded for a moment by memories 
of long ago, suddenly brightened and she said, **0h, forgive me 
dear child, but your discovery reminded me again of something 
that was a very sad part of my life. You see, my father was a 
very brave and fme man, and when the Civil War broke out he 
joined the Army and was made an officer. We did not see him 
for over two years. Then one day a messenger came to the house 
in a horsedrawn carriage with the trunk you found upstairs and a 
sad message that my father had been killed in the Battle of the 
Monocacy, in the State of Maryland. The medal was awarded 
him for bravery.** 

Samuel felt very sad and confused because he did not know 
whether he had done right or not, but his grandmother made 
him feel better when she said with a smile, "So you want the 
uniform. Well, what do you intend to do with it?** This question 
was difficult for Samuel to answer because he really didn*t know 
why he wanted the uniform. All he knew was that he felt he had 
to have it. Finally Samuel said, "I would like to take it to school 
and show my friends.*' 

Grandma thought for a long time, remembering how much the 
uniform had meant to her family and at the same time, knowing 
how happy Samuel would be if he could show it to his friends in 
school. Being a typical grandmother, she finally said, "Certainly, 
you may take it to school and show your friends, but please be 
very careful because the material is old and must be treated 
gently or it may tear." 

Grandma gave Samuel some cardboard boxes to pack the various 
parts of the uniform for their trip iu school. He carefully packed 
each cne. 

Later that evening, SamuePs parents came to pick him up and 
help him carry his treasures out to the car. Just as they were 
taking out the last box Grandma shouted, "Hold on a minute. I 
think there is one more thing around here someplace that you 
may want to take along.** Grandma walked over to an old chest 
of drawers in the parlor, and after rummaging around in the 
bottom drawer exclaimed, "Ah, here it is.** When she returned. 
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Samuel couldn't believe his eyes. Theie stood Grandma with a 
very real sword and scabbard. Grandma said, **I had almost 
forgotten this old sword, but I think it is a part of the uniform 
and should go along with it.** 

Monday morning Samuel and his dad took the uniform and 
sword to school and into Samuel's classroom. Mrs. Franklin, 
Samuel's teacher, w^s very pleased and assured him and his dad 
that the articles woidd be well taken care of. 

Samuel coukl hardly wait until Mrs: Franklin decided to let him 
tell about his new find. Finally the big moment came, and 
Samuel shared the stories his grandmother had tokl him with his 
classmates while they looked over the old, old treasures. 

After the class had the opportunity to touch and look at the 
uniform, Mrs. Franklin said, ^Xlass, 1 have a question for you. 
We have been talking about the wise use of resources* What do 
you think might be the best use of this old uniform?" 

The class suggested everything from putting it back into the 
trunk to letting each class member keep it for a week at a time 
to show their friends. 

Mn. Franklin reminded the class that when they discussed the 
word ^^conservation" they decided that it meant the wise use of 
resources. She then asked, *'What could be done with the 
resource (the uniform) that would benefit the most people? We 
could find someone who needed clothing and give it to them to 
wear. Would this really be a good idea, or might it be best, in this 
case, to preserve the resource? Preservation wouU mean that we 
would put the uniform in a museum so that many people can 
share it and find out what a real Qvil War uniform looks like.** 

The dass was unanimous in their decision that, in this case, 
preservation would be best, but someone mentioned it didnt 
really matter what they thoi^t best because the uniform wasn't 
theirs anyway* 

That afternoon when Samuel's dad came to pick him up at the 
school^ Mrs. Franklin mentioned her discussion with the class 
and the decision that they had made regarding the best use of 
the resource. His dad thought that the idea was a very good one, 
and said he would ask his mother, SamueKs grandmother, what 
she thought 

Ths happy ending to the story is that Samuel's grandmother was 
very happy to see the uniform put in the local history museum 
where it can be seen by hundreds of people. This is an example 
of both conservation and preservation* 

ACTIVITY 2: Finding Other Things to Preserve 

What other things might we want to save in our community? 

Take th^ children on a short walk outside the school building 
and try to find some natural resources that may have more than 
one use. For example, any tree in the area couM be either left 
alone for its shade and beauty, or cut down and used for paper, 
wood, or any of the other wood products. What would they 
decide? 

In situations where there is open space around the school, ask 
the children what they think the best use of the open space 
might be. Should they plant food on it, play on it, put buildings 
on it, or what? 

ACTIVITY 3: Making Decisions 

As a homework assignment have the children look for, on the 
way to and from school, Ave things they feel are not being used 
wisely* Remind the children that they may consider both natural 
and man made resources because man made resources are really 
most natural resources in a different form. 

The following list of suggestk>ns may help children to discover 
some things that are not being used wisely: 



Urban: 



Park and playgrounds with litter on them. 

Junk can sitting on the street 

Buses and cars going by with very few people in them. 

Words on buildings and walls. 

Space, vacant lots, and stores. 

Manpower not being used. 

Rural: 

Poor use of soil. 

Use of rivers and streams for dumping sewage. 
Fields taken over by weeds. 
Plants being destroyed by insects. 

Both Urban and Rural: 

Poor decisions in the use of time, money, paper, cars, food 
and water, and air. 

When the children bring in their lists, have them discuss why 
they think these things are being used wrong, and help them 
to come up with possible solutions to the problems. 



ACTIVTTY 4; 

Use 



Understanding the Relationship Between Vailues and 



POse this problem to the children* If you were on an inland that 
had no food, no trees, and no fresh water, and an at^plane flew 
over that could either drop you a packagti with food and water 
enough to last until you were rescued, or a package containing a 
million dollars, which wou!d you choose and why? 

Point out to the children that the use of resources always has 
and always will depend upon how much value is placed upon 
them. In the case above, a person's value system would change if 
he realized that a million dollars woukln't be any good at a3 as 
compared to food and water. Ask the following questions: 

How could we apply this principle to some of our environ- 
mental problems? 

If water fountains had a coin slot on them and we had to pay 
for each drink we took, would we drink as much water? 

Suppose all soda pop cans and bottles were worth 25 cents. 
Would we see so many of them lying on the ground and 
thrown away? 

TEACHER'S NOTE: Help the children to discover that natural 
resources really do cost something and that they must be taken care 
of. They could not only cost more money but also affect the ability 
of people to live on this planet. 

ACTIVTTY 5t Relating Use Decidons to Everyday Situations 

Have the children consider the following situation: You have 
been sent to the store by your mom to buy the following things: 

milk, cola, washing powder, candy bars, some picnic plates 
and cups, and enough hot dogs for 10 people to eat. 

How are you going to a:'swer the following questions? 

Milk comes in paper, plastic, and glass containers. From the 
natural resources point of view, which one would be best to 
buy? 

Cbla comes in glass bottles that are returnable, glass bottles 
that are non*retumable and aluminum cans. Which is the 
best environmental buy? 

Washing powder comes in many varieties, some of which do a 
very good job cleaning our dothers but pollute the streams, 
Vi/tiHe others don't get our clothes as clean but don't pollute 
the stream. Which should we buy? 

Omdy bars come wrapped in paper, plastic, and tinfoil. 
Which shoukl you buy? 
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Picnic plates and cups come in plastic and paper. Which 
should you buy? 

Hot dogs come in padcages of 12, You have 10 people who 
may want 2 hot dogs each. Should you buy 1 package and 
have 2 people get 1 hot dog or should you buy 2 packages 
and have 4 hot dogs left over? 

The above exercise fa designed to help the children to see what 
might be called the indirect ways that they affect the use of 
natural resources. Take this opportunity to reinforce the concept 
that all man made products are really natural resources in 
another form. 



ACTIVITY 6: Exploring the Cbst of Natural Resource Use 

Poor use of natural resources not only affects one*s eventual 
health and welfare but it also affects economic situations. The 
economic effect is immediate and day-to-day, and must be 
expbred to have a complete understanding of environmenUl 
problems. 

Have the children consider the following questions: 

Ten ounces of soda pop costs 5 cents before it is in a 
container. A 10K)uncc gkss bottle costs 5 cents. A l(>K>unce 
steel can costs 6 cents. A 10H>unce aluminum can costs 7 
cents. Which of the soda pop containers would you buy if 
you wanted to make the best use of your money and of the 
natural resources used to make the container? 

There are two bus companies in your town. Bus company A 
has decided to put anti-pollution devices on all of its buses 
while bus company B has decided to keep its buses running 
the same way they are now. A ride across town on company 
A*s bus will cost 5 cents more (because of the anti-pollution 
device) than the same ride on company B*s bus. Which of the 
companies wouW you ride with and why? 

By cutting down on the cost of litter removal in a park in 
your town, the Park Department can have enough money to 
pay for an extra set of swings and eventually a new baseball 
field. Would this be the best way to use their money? What 
might be other solutions to the problem that would keep the 
park dean and also have the swings and ball fields? 

The street in front of your house fa in very bad shape because 
of holes and ruts. The man in your town who is in charge of 
streets comes by and says that they are going to be able to fix 
the street but it will mean they wiB have to stop picking up 
garbage for 6 months. Would you like to see this happen? 



There is a very nice park in your town, but taxes are very 
high and everyone is complaining about thfa problem. 
Election time comes around and one of the men running for 
mayor says that if they sell the park to e man who wiU build 
apartmenb, there will be more people in a small space and 
they can get a wry high price for the park land so taxes can 
be reduced. Do you think that you would vote for this man if 
you coukl vote? 

Mr. Jones owns a candy store and wraps all of hfa candy in 
plastic to keep it fresh. Mr. Smith also owns a candy store 
but he goes to hfa supplier every day to buy fresh candy and 
does not wrap it in plastic Mr. Smith has to charge a little 
more money for his candy because he has to make more trips 
to get it to hfa store. Which store would be the better place to 
buy candy» from a resources point-of-view? 

TEACHER'S NOTE: The above questions are designed to help 
children realize that environmental improvement is often a matter 
of 'trade offs." In the question about the buses, for example, 
people must pay a little more if they are going to help clean up the 
air. The point to be made here fa that improving the uses of our 
natural resources can only be accomplished if the public fa willing to 
pay for it. 

EVALUATION: 

GWen the opportunity to explain what wise use of resources fa, 
children will demonstrate - their knowledge of the fact that 
sometimes it means to preserve or keep and sometimes it means 
to use very carefully. 

Given the opportunity to observe their community for the 
purpose of determining areas where things were being used 
unwfaely, children will be able to demonstrate their understand- 
ing by the things that they select 

When Activity 4 is finished and the questions are being answered 
and dfacussed, diildren wiU indicate that they have a concept of 
how their selection and buying of products affects the environ- 
ment 

Given the opportunity to see the children purchase something 
that had a natural resource relationship such as plastic or paper 
plates, the teacher woukl see the child choose the one that 
demonstrated a natural resource value system being developed in 
the diild. 

Given the opportunity to observe the children use resources 
(pendfa» paper, water, etc.) the teacher will notice a reduction in 
the amount of things they waste that fa a significant indication 
of an additional change on the part of the children. 



Section B Topic VI 

RENEWABLE NATURAL RESOURCES 



ERIC 



GOALS: After this lesson children should: 

Identify the renewable natu* I resources as air. water, soil, 
plants, and animafa. 

Understand the importance of natural processes such as decom- 
position to the eventual renewal of natural resources. 

Understand that the renewal of natural resources is an inter- 
dependent situation. All natural resources that are renewable 
depend upon other natural resources to be renewed. 

Have had the opportunity to observe natural change that is 
related to natural resource renewal and to see man's effect on 
renewable natural resources. 



ACTIVITY 1: Learning the Meaning of Renew 

Ask diildren to think of some words that begin with the prefix 
"re." 

As the chiMren come up with such words as refill, rebuild, 
restore, renew, recycle, retain, and recreation, put them on the 
board and point out to them that the prefix **re** usually means 
"to do again.** Ask them to keep thfa in mind and to tell what 
the words on the board mean. Emphasize the word renew and be 
sure the children understand that it means to make new again. 

ACTIVITY 2: Learning the Meaning of "Decompose" 

Ask the diildren to consider the meaning of the word "com- 
pose." To compose, of course, is to make. If the children 



33 



44 



compose a song or a poem, they have put words together and 
made something. Now have the children recall their experience 
with adding the prefix '"re** to a word and changing the word. 
Ask them how the meaning of the word compose would change 
if the prefix "de** were added to it, making the word 
"decompose.** It would then mean "to break down.** 

"Decompose** is the first step toward remaking some of our 
resources. If these resources are not broken down they cannot be 
made new again or renewed. 

ACTIVITY 3: Finding Evidence of Decomposition 

Take the children on a short walk around the school buikiing 
and ask them to look for evidence of breakdown or decomposi* 
tion. The following examples shouU help: metal rails showing 
signs of rusting, paint chipping, wood rotting, stcmes and bricks 
crumbling or gradually wearing away, sidewalks, roads, parking 
lots cracking and beginning to break down, and dead plant or 
animal material returning to soil components. 

Have the children list and possibly sketch some of the things that 
they observe breaking down or decomposing. 

TEACHER*S NOTE: Odor is sometimes a good indicator of 
breakdown. Encourage the children to be alert to the things they 
smell and to try to seek some of these things out. Garbage cans, 
barnyards, dumps, compost piles, all have distinct odors. This is a 
very good chance to point out to the children that they smell things 
in the air just as they taste things in their mouths. Have the children 
add to their list of things those that they smell. 

Should children need more direction in this exploration, teachers 
may want to make a scavenger hunt out of it. This is simply done by 
locating the things and putting them on a list and letting the 
children hunt for them. 

Encourage the children to keep looking for evidence of breakdown 
and decomposition as they go to and from school. 

As the children begin to build a list of observations of breakdown, 
and you feel that they are beginning to understand the concept, 
start to emphasize the fact that breakdown and decomposition 
often come before rebuilding or renewal. 

ACTIVITY 4: Exploring the Relationship of Breakdown to Buildup 

TEACH£R*S NOTE: Help children to understand the basic struc- 
ture or composition of some of the things that make up their world. 
The children will have to be aware of the endpoint of breakdown in 
order to understand the relationship of breakdown to building. The 
endpoint of most decomposition would be an atom or molecule. 

When a person eats food the first thing that he does is break it 
down into smaller parts so that it can be swallowed. As the food 
is chewed it is also mixed with saliva which contains a chemical 
that aids in the breakdown of food. When the food moves into 
the digestive systems it is further mashed by the muscles in the 
stomach and intestine and mixed with chemicals, releasing the 
proteins, vitamins, carbohydrates, fats. Discuss this process with 
the children and help them to understand how food breakdown 
and body buildup are related and how this same breakdown* 
building relationship happens when many things are renewed. 

Let the children take some materials apart and see how small a 
piece of material they can physically break down. Some good 
materials for this are chalk, graphite from pencils, strands of 
string, cotton, material from clothing, paper and soft pieces of 
wood. 

The point to make here is that the first process that occurs in 
breakdown or decomposition is usually physical Things change 
in size and shape, but they do not change in actual composition 
until they are acted on by chemicals or bacteria. A change in 
composition is called a chemical change. The changes that take 
place in decomposition are often both physical and chemical in 
nature. Help the children understand that before something can 
be renewed it must be broken down into its component parts. It 



is very much like a picture puzzle with nature taking it sqsart and 
putting it back together. 

A good way to demonstrate chemical change is to put a nail in a 
jar of water and watch the rust form on it. You are actually 
seeing the result of oxygen combining with the iron to form 
fenous oxide or rust. Fenous oxide is usually the raw material 
found in iron ore from which steel is made. Given enough time 
nature may be able to turn steel back into iron ore by the 
process of decomposition. 

TEACHER'S NOTE: The breakdown of certain materials can really 
be tumed around and looked at as the buildup of something else. 
For example, the decomposition of leaves and plant material is 
really the building up of soil Look for opportunities to help 
children understand the importance of death, decay, and decom* 
position to the overall renewal of our material resources. All 
material cycles through the environment, some of it very quickly 
(water, for example) and some very slowly (iron, for example). 

.\CTIVITY 5: Studying Soil as a Renewable Natural Resource 

The follo*Adng experiment and demonstration v^ll give the 
children the opportunity to see just how a soil will renew itself. 
Start the experiment soon so that the children will be able to 
observe it for as long as possible. 

Materials needed: 

2 small (1 cup) containers 
bean seeds 

Procedure: 

In the two small containers, put equal amounts of soil and 
one bean seed. Number the cups 1 and 2. As the bean plants 
grow to a height of about 6 inches, do the following: Remove 
the plant from cup 1. Throw it away and plant another seed. 
(Do not remove any soil with this plant.) Remove the plant 
from cup 2 and have the children cut it up into very small 
pieces. Mix these v^th the soil in cup 2 and plant another 
bean seed into the cup. 

TEACHER*S NOTE: Keep the above experiment going for as long 
as it takes to have the children see that the soil in cup 1 is being 
used and not renewed, while the soil in cup 2 is also being used, but 
through decomposition it is being renewed and can be used over. 

ACTIVITY 6: Studying Air as a Renewable Natural Resource 

Air is a natural resource that is made up of oxygen, carbon 
dioxide, water vapor and other gases. Carbon dioxide and 
oxygen are the two components of air that are most important 
for plant and animal respiration or breathing. Animals breathe in 
air and use the oxygen in it, and breathe out carbon dioxide 
(which is the waste product of metabolism or muscular activity). 
Ask the following questions: 

What would happen to the air if animals were the only living 
things? 

They would use up all the oxygen and it would be replaced 
with carbon dioxide. 

Without oxygen what would happen to animal life on the 
earth? 

How is the oxygen used by animals replaced? 

Master B-3 may be prepared as an overhead transparency to 
explain the following: 

In the presence of sunlight, plants take in carbon dioxide and 
give off oxygen. 

TEACHER*S NOTE: You may be interested to know now this 
takes place. The following formula will help explain it to you: 

Sunlight 

^^2^6^20 Chlorophyll CgHizOg+eOz 
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MASTER B*3 
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The basic fonnula for sugar is (^^^12^$* ytt\a\ explanation 
would go like thb: In the presence of sunlight and chlorophyl, a 
plant breathes in carbon dioxide, combines it with water and makes 
sugar. This causes some oxygen (O2) to be left over and it is given 
off or breathed out 

As the sun goes down and the plant is deprived of light it gives off 
CO2 ^ oxygen just like an animal does. 

The interesting and important thing to note is that animals are 
totally dependent upon plants for air that has been renewed. Plants 
could survive without animals because they release more oxygen 
into the air in the daytime that they use during the night. 

TEACHER'S NOTE: There are, of course, other things in the air 
be^des CO2 and These two components are used for explana* 
tory purposes because they are so important to the respiration of 
plants and animals, and their absence would be noticed more 
quickly than would some of the othei components. There is an 
excellent opportunity here to emphasize the reality and importance 
of interdependence. Even though the quantities of CO2 and O2 
remain constant they require the interaction of plants and animals 
to be used wisely and be renewed 

ACTIVITY It Studying Animals and Plants as Renewable Natural 
Resources 

Animal and plant species are renewable natural resources. They 
renew themselves through the processes of reproduction and 
growth, 

TEACHER*S NOTE: This is an excellent time to introduce the 
words and concepts associated with reproduction and sex education. 
The teacher's judgment will be the factor in determining what is or 
is not appropriate at this point. 

The following dialogue is a sample of how these concepts might be 
introduced: 

We have talked many times about things that are alike and things 
that are different. Can you tell me how you are different from 
each other? 

What two study groups could we put everyone in our class into? 
(Boys and girk.) 

There is a very important reason for our being sexually different 
from each other and for most animals and plants to be different 
sexes. Men and women or males and females are able to 
reproduce themselves. 

What does the word reproduce mean? 

Remember when we discussed words that began with the prefix 
**re** and we said that ^'re** meant to do again? Well, if 
^'produce** means to make and ^'re** means to do something 
again, then what would reproduce mean if we were talking about 
making people or animak, or plants? 

How are the words reproduce and renew related? 

Reproductk>n is simply the way plants and animals renew 
themselves. 

TEACHER*S NOTE: The important concept from the natural 
resource standpoint is that sexual reproduction is the way most 
plants and animals are renewed, and that this renewal depends upon 
other natural processes for support. 

ACTIVITY 8: Expk>ring Mans Effect on the Renewable Natural 
Resource: Trees 

TEACHER'S NOTE: Our effort here will be to help children to 
understand that man affects renewable natural resources in two 
major ways: (1) he uses them faf ter than nature can renew them; (2) 
he makes air and water very dirty and must clean them before they 
can be renewed. 



The rate we use natural resources. 

Have the children condder the following problems: 

It takes about 50 years to grow a tree that is large enough to 
be cut down and sawed into lumber for houses, furniture, 
and other things. John Jones and his family use 4 trees per 
year from a woodlot with 200 trees on it. The oldest trees on 
the woodlot are about 50 years old and the youngest just 
starting out. There is a fairly equal number of trees in each 
age group. 

Using the information in the paragraph above, can you 
answer the following questions: 

If John and his son cut down the 4 oldest trees each year 
and do not replace them, how many years will they have 
trees to use? 

Someone down the road wants to buy 4 trees per year 
from John. How long could they have trees to use if they 
started cutting down 8 trees a year, assuming that they 
replaced the 8 trees with new ones? 

TEACHER'S NOTE: This little math exercise is designed to show 
the children that a resource is renewable only if it is used at the 
same rate that it renews itself. For example, the forest will renew 
itself every year if trees are used at the rate of 4 per year because 
200/4 = 50 years and it takes 50 years for the new trees to grow. 
If, however, the rate of use increases to 8 trees per year, 
200/8 = 25, after'the first 25 years there woukl be no more trees 
that were old enough to be cut down. In other words, the 8 trees 
that were planted the first year would be only 25 years oki and 
wouM be the oldest trees in the forest. This kind of exercise may be 
made more or less difficult. The point to make is, that man must use 
renewable natural resources only at the same rate that they are 
renewed, or he will use them up. 



ACTIVTTY 9: Exploring Man*s Effect on the Renewable Natural 
Resource: Air 

Review the CO2 * O2 cycle with the chiklren as well as the 
process of respiration and the need for clean air. Then do one or 
all of the following to demonstrate how man makes air dirty: 

Start a car. 

Take a white handkerchief or a large wad of cotton and hold 
it over the exhaust for just a few seconds. 

Have the children observe the results. 

Pass it around and have them smell and feel the residue on 
the handkerchief. 

Ask the children where the material goes if there is no 
handkerchief to catch it. 

Discuss this problem with the chiklren and point o'M to them 
that when they breathe air that has the solid or particulate 
matter in it, our lungs have to filter it out just like the 
handkerchief did 

Have the children bring in newspaper articles and help them 
relate what they saw on the handkerchief to the overall problem 
of renewable air. 

Take the children on a walk around the school building and have 
them note all the sources of air pollution that they can see cr 
smelL 

Cover a 3 X 5 card on both sides with masking tape so that the 
sticky side is out. Have each child place a card on a particular 
spot on the school groimd and note the direction the wind is 
blowing. Place the card so that one side is into the wind. The 
card should be mounted on a small stick. See Figure B-6 below. 
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Figure B-6 



llave the children observe thf t cards for two or three days and 
then bring the cards into the viassroom and discuss the results. 

EVALUATION: 

When asked to identify those resources that are considered 
renewable, children will identify either verbally or in writing - 
air, water, soil, plants, and animals. 



When asked to define the words '*renew"and "decompose," the 
children will indicate by their answers that they understand that 
to renew means to make again and to decompose means to break 
down. 

When asked to give some examples of decomposition, the 
children will indicate that they did understand the meaning of 
the word and can identify those examples of it that were 
observed in Activity 2. 

When asked to identify the two ways things change, children w3U 
respond by saying physically and diemically, and if given the 
opportunity to recognize change that is either one or the other, 
the children will correctly identify the type of change observed. 

Given the opportunity to explain the way soil, air, or water 
renew themselves, children will indicate a basic understanding of 
these processes. 

Given the opportunity to discuss the way man affects renewable 
natural resources, diildren will indicate by their comments that 
they understand that man sometimes uses natural resources 
faster than they can be renewed and sometimes makes renewable 
natural resources dirty so they :\re not as easily renewed as they 
could be. 



Section B Topic Vii 

NON-RENEWABLE NATURAL RESOURCES 



GOALS: After this lesson children should: 

Be aware of the fact that some resources arc exhaustible and will 
run out. 

Have learned that the non-renewable natural resources are 
minerals and mineral fuels. 

Understand the difference between renew and recycle. 

Understand that mineral fuels arc non-renewable or exhaustible 
because they are used much faster than they can be replaced by 
nature. 

Understand that minerals arc exhaustible because there is only a 
certain amount of each of them available. 

ACTIVITY I: Cbmparing Renewable and Non-Renewable 

The following demonstration will enable children to understand 
the concepts of renewable and non-renewable. 

Materials needed: 

3 1 lb coffee can 
2 1 qt jars 

Procedure: 

a. Punch one small hole in the bottom center of each can. 

b. Place two cans over ihfi two jars, open end up, and fill 
them with water.. 

c. Water in can C should be colored with food coloring. 

d. Place the third can (C) over the top of can A and fill it 
with water. See I'igure B-7. 





Figure B-7 



Cans A and B represent the use we make of the natural 
resources, water and gasoline (or oil or fuel). The hole in the 
bottom of each can represents the rate at which we use the 
resource. 

Can C represents the resource (water) being renewed at the same 
rate it is bei^g used, (one drop used - one drop renewed). 

As jar number 1 starts to fill up, "recycle" it by simply pouring 
it back into can C. As jar number 2 starts to fill up, "burn" it by 
pouring it down the drain. As this is done, explain to the 
children that once a fuel is used it is no more - it is 
non-renewable. 




Tell the children only this; that the water in cans A and C 
represents all the water in the world, while the fluid in can B 
represents all of the fuel oil in the world. (Do not worry about 
any definite quantity at this time. Each amount represents all 
there is.) 
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As the demonstration proceeds, ask the children thest; questions: 

Which of the resources will run out and which one will not? 

If we could not find a replacement for the fuel oil in can B, 
what might we consider until one was found? 
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At this point* dnmatize this point by simply plugging the hole in 
the can with a finger. This will demonstrate a decrease in the rate 
of use. 

If we were to deaease the rate at which we use fuel oil 
today » remembering that fuel oil is also gaso&nc and jet fuel 
(kerosene), what would it mean to us? 

We would have to walk more, ride less. 

What are some ways that we mi^t slow down the use ot fuel 
oils? 

Point out this fact to your children as they watch the fluid in 
can B go down the drain: most resources that are truly 
non -renewable are the ones we use for energy. These materials 
are often refened to as mineral fuels which includes the fossil 
fuels such as coal, oil, and gas. 

ACTIVITY 2: Expiring the Non-Renewable Resource Fuel 

TEACHER*S NOTE: The fact that it took 70 to 100 milUon years 
to make the coal that is now being used only means something to 
someone who can conceive 70 to 100 million. Children are not able 
to do this, nor are most adults. The following two concepts are the 
important points f) make: (1) energy fuels were made over a very, 
very long period of time; (2) when they are used, they are used up 
very quickly. Fuel is used much faster than it is made. 

Most of the fuel is called fossil fuel. All fossil fuel comes from 
energy that was stored in plants and animals and took a loi^ 
time to be formed into the coal, gas, and oil that is found today. 

It would be very helpful to take the children on a fossil hunt if 
there are a.-eas near the school where this might be possible. Odl 
the science coordinator and ask where fossils might be found. If 
there are none in the vicinity of the school, ask him to help to 
obtain some examples of fossils and ask the following questions: 

What is a fossil? 

Were all fossils either plants or animals? 

Were all fossils once alive? 

How old are some of the fossils' 

How did nature turn plants and animals into fuel? 

The following demonstration will help the children to see how 
gas was formed: 

In a small bottle with a small neck (a soda pop bottle will do 
nicely if it is not colored) place a small amount of hamburger 
and lettuce leaves. Put a small balloon over the the bottle 
mouth and place it in a spot where the sunshine will hit it. 
Leave it for as long as it takes for the baQoon to start to flU 
with gas. 

TEACHER*S NOTE: The hamburger represents an animal that has 
died, the lettuce represents a dead plant, and the bottle is just a 
place to observe what happens. 

As the plant and animal material begin to decay, gas will be given 
off and trapped in the balloon. 

As the children observe this ask them the following questions: 

We have observed decomposition on our school grounds and 
know that it makes soil. What would happen to the soil as 
many, many layers formed and the bottom layer vas unaer 
tremendous pressure? Would it get harder or softer? 

Master B-4 may be prepared as an overhead transparency or you 
may duplicate it and pass it out to each child. This and the 
following explanation may help the children understand how 
mineral or fossil fuels were formed. 

Frame 1 : Many, many years ago, before man appeared on earth, 
there were large areas of swampland that looked something like 
the one in Frame 1 of the sheet/transparency. 



Frame 2: In this picture some of the plants have died and fallen 
into and under the water. Do you think a plant that is under 
water would decompose/rot as fast as one that is exposed to the 
air? The answer is that it would not, because decomposition 
requires oxygen and when the water covers the plants, they 
decompose very slowly. This means that the energy that they 
have stored up from the sun is trapped and stays there. 

Frame 3: As the years passed, plants continued to die and pile 
up, and a strange thing occurred: The weather all over the world 
became warmer and the ice in the north and south polar regions 
melted, causing the sea to rise, and the seas came in and covered 
the swamplands. 

Frame 4: The oceans are fllled with many small animab and 
plants called plankton. During the long period of time that the 
oceans covered the swamplands, these animals died and fell to 
the bottonu This caused a great deal of pressure to te put on the 
original plants shown in Frames 1 and 2. These plants began to 
get very hard. 

Frame 5: After many years the temperature of the earth began 
to get cooler. Ice started to form at the north and south poles. 
The ice took up a great deal of this water and the sea moved 
back away from the swamplands, leaving a thick coating of mud. 
This same thing happened many, many times, and each time the 
older layers were put under pressu:e, the following things 
happened: 

Frame 6: The fat from the bodies of the ocean animals that died 
was squeezed out and began to drain down through the rocks 
below. The original plants continued to get harder and harder, 
and so did the mud that was left after the sea went back each 
time. 

Frame 7: As the rocks got harder and harder, the earth's crust 
began to fokl causing some of the layers to form tittle domes like 
the one seen in the picture. This made a perfect collecting place 
for the oil that was draining down from above, and this is where 
it is often found today. 

Frame 8: The final picture we see is very much like the situation 
that exists today. The very old layers of plants ha«e turned to 
coal and animals have turned to oil, which has collected in pools 
underground. All of this took some 70 to 100 million years. 
Does this tell us anything about how fast we should use our oil 
and coal, and why we consider these resources non-renewable? 

ACTIVITY 3:- Exploring the Non-Renewable Resource Metals 

The children have seen what happens to a steel nail that is made 
from iron if it is exposed to the weather. Oxygen combines with 
the iron and tums it back into iron oxide. Man usually prevents 
this, however, by painting and coating the metal so that it will 
not rust. Have tie children consider the following questions: 

What will happen if we keep producing automobiles that are 
made of steel, using iron from the earth? If we keep doing 
this at a faster rate than the iron rusts and returns to the 
earth, then what is eventually going to happen? Will we run 
out of iron and not be able to make steel, which would mean 
that we will not have steel to make any of the follow- 
ing: cars, trucks, railroad tracks, spoons, bicycles? What is 
the answer to this problem? 

The metal already taken from the earth must be recycled, and 
not so much of the original iion ore should be used. 

Discuss the word ^^recycle** again with the children and point out 
to them that once we take something from the earth, it will have 
to be used over and over again. 

EVALUATION: 

Given the opportunity to tell why any resource is considered 
non-renewable, the children will indicate to the satisfaction of 
the teacher that they understand the concept of rate of use 
versus the rate of production of natural resources. 
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Given che opportunity to tell which groups of resources are 
considered non*renewabIe» children will say **minerab and 
mineral fuels.** 



Given the opportunity to discuss the difference between 
••renew** and •'recyde,** the diildren will indicate by their 
comments that the understand that ••renewal** means to remake 
in nature and •'recycle** means to reuse again. 



Section B PEOPLE WHO TAKE Topic VIII 
CARE OF NATURAL RESOURCES 



GOALS: After this lesson children should: 

Be aware of the fact that, because of the tremendous rate of 
natural resources relative to needs, they must be managed, 
protected, and studied. 

Be aware of the kinds of jobs that are available in the field of 
natural resources. 

Be aware of the skills and knowledge that natural resource 
occupatnns require. 

TEACHER*S NOTE: The information that follows is in narrative 
form and designed to be used with the Ibt of activities. Teachers are 
encouraged to select one or several of the activities and help 
children to become aware of the various opportunities for em- 
ployment that exbt in the field of natural resources. 

ACTIVITY I: Have the children devetop a bulletin of pictures of 
people working with natural resources and share the information 
below with each other and with other classes in the school. 
Pictures may be found in general publications as well as sports 
and outdoor publications. 

ACTIVITY 2: Get in touch with local natural resource agencies 
that may provide resource persons to come and speak to the 
class. 

ACTIVITY 3; Look into Ihrt field trip possibilities that may exist in 
the vicinity of the school that would allow children to meet 
people working in natural resource areas. Water treatment plants, 
fish hatcheries, zoos, parks, and municipal planning offices all 
offer field trip possibilities where chiWren may meet a natural 
resource worker. 

INFORMATION ABOUT PEOPLE WHO WORK WITH WILDUFE 

The people who work with animals can be divided into two 
study groups, those who work with wUdqnimals, and those who 
work with domestic animals. The following are examples of 
some of the occupations in the wild animal category. 

Wildlife Biologist 

The wildbfe biologist works in the area of wild animal study, 
making observations and experimenting with animals (to find 
out what they need to eat, now they find protection, what their 
relationship is to each other and to the plants in their 
surroundings, etc.) and keeping careful check on the animals* 
general health and welfare. 

Most of the people who ^ 'ork as wildlife biologists are graduates 
of a four^year college program. They spend a great deal of their 
time in the out-of-doors, observing animals and studying animal 
environment. They also spend many hours indoors using 
mathematics, science, and language skills to record the evidence. 

Came Warden 

Many years ago when there were fewer men and more wolves, 
mountain lions and coyotes, man hunted only because he 
wanted food. As the years went by, the number of people 
increased, the number of predators decreased and the natural 
balance of nature was disturbed. Animal populations that were 




40 



once small and in balance with the available food began to get 
very large. There was not enough food to go around and 
although many animals were bom, very few of them reached 
maturity. Those that lived were in very poor health because of a 
lack of food. Man, the hunter, has replaced the predator in 
many cases. Hunting, however, must be controlled and this is 
where the game warden comes in. 

The game warden is a combination of policeman, teacher, 
scientist, and veterinarian. Laws established by iQcal, state and 
federal governments are designed to protect wild animals. The 
game protector must enforce these laws. Observation of animal 
habiUt and population numbers is another of the duties, as well 
as frequently assisting the wildlife bk3lQgist by collecting needed 
information about certain wild animals in an area. 

A mijor duty of most game wardens is to teach people to hunt 
safely and to enforce the hunting laws that exist. 

A game warden must have a least a high school degree and 
usually specialized training by the employing agency. Game laws, 
law enforcement technkjues, public relations, game biology, 
natural history, outdoor craftsmanship, and the ability to get 
along well with people are all skills that a game warden must 
have. 

Game Farm or Refuge Manager, 

There are certain areas in many states that are managed for the 
express purpose of providing the proper habitat for wild animals. 
Each of these areas requires a game farm or refuge manager, 
depending upon what the area is called. 

The game farm or refuge manager is in some ways similar to a 
farmer who grows domestic crops and animals. Knowledge of 
what the animals need in the v»y of food and protection is 
required. 

Game farm and refuge managers must know soils, crops, animal 
habits, and needs as well as farming and land use techniques. The 
occupation requires at least a high school education and very- 
often experience and/or additional post high school technical 
training. 

INFORMATION ABOUT PEOPLE WHO WORK WITH WATER 
AND FISH 

WaterY;a ys Pa trolman 

Fishing is a very important sport in this country. So many 
people fish that it is necessary to allow fishing only during 
certain times of the year for certain species of fish, and to limit 
the number caught on any one day. The waterways patrolman 
enforces these laws and serves the same role for fish as the game 
protector serves for wild land animals. 

Waterways patrolman also are responsible for checking on the 
safety of boats for recreation. They teach people how to use 
boats and fishing equipment properly, investigate sources of 
water pollution, and generally perform any duty that has to do 
with the protection of streams, rivers, and lakes, and the fish 
that tiv^ in them. 



Water Quahty Tester 

There b a great deal of water pollution in our country today. 

The water quality tester works with water in rivers, streams, and 
lakes, or mi|tht work for city government and test the water that 
is to be used by the peopk in the city. 

0 Beopk who work with water quality spend much of their time in 
the out-of-doorc collecting samples from water sources and an 
equal amount of time in the diemistry laboratory testing the 
water to determine its quality. 

Most of those peopfe have at least two years of college and many 
of them hold college degrees. They must understand chemistry 
and biology and the methods used to get accurate samples from 
the water thay they want to test. 

INFORMATION ABOITT PEOPLE WHO WORK WITH PLANTS 

There arc many occupations that have to do with plants. This 
material will cover three; the fcvester, the crop farmer and the 
nurseryman. 

Forester 

The modem forester is really a farmer. He Ukes care of large 
areas covered with trees, and must decide which trees to cut 
down, which trees to leave sUnding, where to plant new trees, 
and how to get the trees out of the forest without damaging 
more of the area than is necessary. 

Skills needed in forestry include knowing how to use everything 
from axes to saws to very heavy power equipment such as 
bulldozers and trucks. Sometimes foresters need to know how to 
fly and parachute to forest fire areas that cannot be reached by a 
land vehicle. 

The kinds of knowledge that a forester must have are very broad, 
including economics, mathematics, weather prediction, fire 
control, soil science, equipment use and maintenance, and many 
other things. It would be unusual for any one forester to be an 
expert in all of the flelds. The amount of knowledge a forester 
may need in a particular area will depend upon particular forest 
specialties. 

Most foresters have either two-year or four-year degrees with a 
specialization in one of the areas of forestry. 

Farmer (Ctop) 

One farmer in this country raises enough food to feed himself 
and 48 other people. Farmers raise crops that are either fed to 
animals to produce meat and milk products or sold as produce. 

Most farmers today are specialists. They grow a single crop, and 
must know not only general principles of farming, soil science, 
fertilizatk>n, weather, ungation, equipment use and mainten* 
ance, marketing and economics, but also the specific principles 
that are relevant to the crop or crops that they are raising. 

Farms today are much larger than they used to be. This makes it 
very difflcult for a young person who does not already live on a 
farm to decide to become a farmer, purchase the land and 
equipment, and get started. Most farmers today are persons who 
were bom and raised on a farm and inherit the business from 
their family. 

Nuneryman 

A nurseryman grows plants that are to be tcplanted later, usually 
sold to people to use around their homes and gardens, or to 
landscape gardners to use around buildings, streets, and high- 
ways. 

Plants that are raised from seeds require very special care because 
they are easily damaged by disease or improper condiL*ons. The 
nurseryman must be aware of proper conditions for raising 
young plants. Knowing when young plants are ready to be sold 



and how to take good cn^ of them when they are moved from 
one place to another is also necessary. 

Running a nunery also requires a knowledge of good business 
practices, equipment use and maintenance, weather, soil and 
farm management. 

Many nurserymen are college graduates with degrees in horti- 
culture, plant science, or some other phase of nursery aop 
productk)n. There are also job opportunities for the graduate of 
two-year colleges and technical schools. 

PEOPLE WHO WORK WITH MINERAL AND MINERAL FUELS 
Petroleum Geologist 

Many years ago anyone who looked for minerals or mineral 
fuels was called a prospector, thought of as a grizzled old man 
with a burro and a pan, way back in the hills looking for gold or 
silver. Today's prospectors are much different but still have 
basically the same objective, to find mineral and mineral fuel 
deposits in quantities large enough to be commercially valuable. 

The petroleum geologist is an example of the modem-day 
prospector whose major responsibility is to determine where to 
drill oil and gas wells. This decision can only be made by a 
person who is familiar with the kind of geology in areas where 
oil and gas have been found before. 

When a drilling operation starto the petroleum geologist must 
constantly check the core samples that are brought up and very 
often must check on several operations at the same time. Much 
of the petroleum geologists time is spent out-ofnloors. 

All petroleum geok>gists are graduates of a four-yev college 
program. There are also technical occupations in the fiekl of 
petroleum geology that require a two-year degree. 

Mine Conservation Technician 

All mining operatk>ns today are affected by federal and state 
conservatk>ns laws. The mine conservation technician usually 
works for the mine operator and makes sure that all regulations 
are followed. Mine conservation technicians working for open pit 
mine operations must see that the land is returned to a condition 
similar to what it was before mining surted. Soil must be put 
back, grading must be done, and trees must be planted. The mine 
conservatk)n technician must be able to understand govemment 
regulations and supervise the people who operate the grading 
equipment and plant the new trees. 

Mine conservation technicians also work in the **deep** mines 
underground to discover and stop dangerous environmental 
conditions caused by poor mining practices. They check the 
land, water, and air around the mine site to see if the mine is 
causing pollution. Stopping mine flres is also an area where the 
mine conservation technician plays a part. 

Most of the occupations in mine conservation technology require 
a high school degree plus two years of technical training. 

PEOPLE WHO WORK WITH LAND SPACE 

Land Planner 

Man is a social animal, which means that most human beings like 
to live near others. They doii*t, as a rule, want to spiead out. 
When many many people live on a small portion of the land, a 
land planner can help to make the best use of land space. 

The land planner tries to fit the needs of people into the land 
space that they occupy and must know the natural resource 
capability of the land being used, such as something about 
geok>gy to determine whether or not the ground will support 
buildings, and something about water and sewage to make sure 
that people have enough water to drink and that the soil will 
take care of sewage. The recreation needs of people must be 
known so that dedsions can be made about where to put parks 
and playgrounds. 
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A four-year college degree in land planning or landscape 
architecture is required for most land planning positions. There 
are many technical positions in assisting land planners that 
require two years of college training. 

PEOPLE WHO WORK WITH AIR 

Air Quality Tester 

The increasing industrial productivity and transportation needs 
of the country have caused an ever inaeasing air pollution 
problem. The air quality tester collects air samples where 
pollution is suspected and tests thein to determine Uie amount 
of pollution present. 

The air quality tester must, therefore know how to use the 
rather sophbticated testing equipment available today and how 
to determine when and where the samples should be taken. He 
needs to know the difference between clean and polluted air, 
and how much pollution can be tolerated before there is danger 
to people. 

Air quality testers are usually graduates of 2-year technical 
programs in air pollution technology. 



PEOPLE WHO WORK IN RECREATION 

Interpretive Naturalist 

The interpretive naturalist provides information about the 
natural work! to people who visit national, state, and local parks 
and museums. Naturalists must be teachers, communicators, and 
researchers. 

The naturalist uses the out-of-doors as a classroom including 
biology, zoology, botany, geology, and the natural and earth 
sciences. The naturalist usually has a college degree in one of the 
above and a great deal of knowledge about the rest. Most of his 
tme is spent out-of-doors, but the naturalist must also be able to 
give effective indoor presentations using audk>-visual equipment. 

EVALUATION: 

Given the opportunity to identify and describe occupations in 
the natural resources, children will g!ve answers that indicate 
that they understand that people must take care of natural 
resources. 
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Section C - Soil 



Topic I 



WHAT IS SOIL? 



GOALS: After this lesson children should: 

Know that soil is made up of air, water, broken down rocks, 
oiganic matter, and living or^nisms. 

Understand the interaction of the various soil components. 

T£ACHER*S NOTE: AU activities suggested here will be based on 
the assumption that there is a place on the school grounds, or 
nearby, whcr^ 'hildren may Icam about soil. These experiences wiQ 
invohre digging and sometimes removing ^ small amount of soil for 
further study in the classroom. 

In some situations, the above assumption is not appropriate. 

If this is true, teachers must And some soil to bring into the 
classroom. 

ACTIVITY 1: Becoming Acquainted with Soil 

A. Temperature and Water 

Have the children uke a sample uf the school ground soU 
other appropriate places and explore it with as many senses 
as they can. The the following questions may help: 

What can we learn about the soil by feeling it? 

Is it cool or warm? Is it moist or dry? 

If you squeeze a little bit of it in your hand, does it stick 
together? Whai -nakes it stick together? 

Does soil have water in it? 

B. Rocks and Organic Matter 

Have each child collect or give them a small sample of soil 
(about 2 cubic inches) and put the sampi^ in tlie middle of a 
pieceof8-l/2"x 11" paper. 

Providing the children with a hand lens, magnifying glass, or 
low power miaoscope, will make this experience much more 
fun and meaningful. 

Direct the children to separate the soil sample into things 
that look differer. and things that look alike. Remind them 
that they are still t{ying to discover what n'.akes up a soil. 
The following questions may help: 

Is there anything that looks like wood? 

Is there an)'ttiing that looks like it used to be a part of a 
tree or plant? (Roots, leaf particles, stems, old leaves.) 

Does anything look tike small rocks or sand? 

Are there any worms or insects in your soil? 

TEACHER*S NOTE: In an ideal soil one might fmd aU of the 
above. This will not gei .2lly be the case, however. The very least a 
teacher should expect from the above activity is to have the children 
dbcover that two more components of soil are rock particles and 
pbnt parts (organic matter). 

C. Air 

One way to demonstrate "soil air" to the children is to dace 
a sample of soil (preferably one that is moist and fresh in a 



jar and slowly pour wate/ down the side of the jar until the 
water covers the soil by 3 to 4 inches. 

Air will escape from the soil and can be observed rising to the 
top of the water. 

Should the soil be disturbed v^en the water is poured into 
the jar, simpiy allow it to settle before observing it. 

D. A Living Organism 

The following demonstration will help teachers and children to 
discover the reality of living orgtnisms in a soil 

Materials needed: 

Two sections of soil that are approximately the size of any 
pan that one would use to bake a small meat loaf or bread 
(approximately 8" x 4" x 4"). These sections should come 
from any place wheie weeds might be or are growing or from 
the floo: of a woodk>t or flower bed. 

Two containers of ec^ual size, one of which can be put into an 
oven. Aluminum pie pans will do. 

Procedure: 

a. Mix the soil samples together in a box. 

b. Put 1/2 of the mixture bito one container and 1/2 into 
the other. 

c. Put one container in an oven for about 45 minutes at 
approximately 300* (this will sterilize the sample). (The 
soil should be sprinkled with witer and covered tightly 
with a sheet of aluminum foil to hold in the steam before 
being placed in the oven.) 

d. Remove the umpU from the oven and place it next to the 
other one on a ^jMow sill and water each one equally 
daily as required. 

e. Observe the results over a 2 to 3 week period of time. 



TEACHER*S NOTE: The living organisms in a soil are different 
from the oiganic matter discussed earlier, Organic matter indicates 
something that was once alive but is now dead. Oiganisms include 
bacteria, insects, plants, seeds, worms, and man^ ot^r living things 
that live in and interact with the soil. 

Hiis demonstration will simply allow the children to see that there 
are living things in the soil. Let them follow you through the 
demonstration, including the baking of one sample. 



EVALUATION: 

Given the opportunity to answer the question: if you were to 
make some soil, what kinds of things would you need? ildren 
will demonstrate their knowkdge of soil components by having 
the following in their answer: air, water, rocks, organic matter, 
and living organisms. 
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Section C - Soil 



Topic II 



SOIL FORMATION 



GOALS: After this lesson children should: 

Understand the concept that soil is a renewable natural resource* 
and that its renewal takes tremendous time. 

Understand these terms: weathering, soil parent material, soil 
profile, and horizon. 

Understand basic concepts of soil formation. 

B^n to understand the relationship of one area (horizon) of a 
soil profile to another. 

Have the basis for a better umierstanding of the soil topics that 
follow. 

TEACHER*S NOTE: The introduction of the "soil profile" is done 
here because it will give the children the total picture of **a soil** 
from bedrock to surface. Knowing what a profile is will help the 
children to understand better the topics that follow. 

ACTIVITY 1: Discussing Soil Profiles 

Ask the children to define the word profile. When they have 
arrived at the conclusion that a profile is really a "side view** 
then ask them to use their imaginatk>n and do the following: 

Start at the top of a regular piece of notebook paper and 
draw what you think a soil profile might look like. You may 
use words at the side of your drawing to desaibe what you 
might find as you go deeper into the soiL Make sure that 
your picture shows where you think soil begins and ends. 
(Cbllect the drawings when the children are finished.) 

TEACHER'S NOTE: The purpose of this littie exercise is to help 
teachers to find out what children think they will find in a soil 
profile, and to make comparisons between what they will find and 
eventual discoveries. 



EXERQSES 
SOME WAYS TO MAKE A SOIL PROFILE 
THE SIDE HILL METHOD 




ORlOir^AU CONTOUR 

\6 E.XPO^E0 
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Procedure: 

a. Fold poster board along the k>ng axis. 

b. Cbver middle fold with glue. 

c. Take a sample of soil from every 2 inches that the auger 
goes down into the ground. 

d. Put soil samples on board as they are taken out of ground. 

e. Press soil gently into glue and allow to dry, for an hour or 
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THE POST HOLE METHOD 
Ftocedure: 

a. Dig a hole straight down into the earth. Take a sample 
from each level that you dig out and place it on the poster 
board in the same manner as in the auger method. Then 
fill up the hole. This method will work but is not as easy 
as any of the other methods. 



Find a side hill and dig straight down until profile is exposed. 



Using Master C-1, have students identify the soil horizons. 
Using the posterboard and glue method described under the 
Auger Method, have the children take samples and prepare a 
model of the soil profile. 



THE AUGER METHOD 

If you have a soil auger available the following method may be 
used to make a profile. 

You will need: 

Posterboard, 9" x 22" 
White glue 
Soil auger 
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THE ANGLE-IN SLOPE 

If a hill is not available for exposure of the soil profile, but only 
flat land exists in the study area, the soil may be removed at an 
an^e into the ground, exposing the soU profile in a vertical wall 
as shown in the figure. Samples may be taken, and a model of 
the soil profile prepared as {deviously described. Fill the hole 
when the study has been concluded. 




60IL TO 



EXPOSED 



B 



MASTER C-l 



WHAT MIGHT BE FOUND 

PLANT AND ANIMAL 
DEBRIS AND NEW 
SOIL, ROOTS, INSECTS, 



RATHER CONSTANT 
PARTICLES OF THE 
SAME SIZE AND COLOR. 



LARGE ROCK PAR- 
TICLES CALLED 
SOIL PARENT 
MATERIAL. 



' ' . . ,.» * • » 





COLOR 



VERY DARK BROWN OR RED 



UGHTER THAN A HORIZON, 
MAY CHANGE AS YOU GO 
THROUGH IT. 



WILL BE LIGHTER THAN A 
AND B, AND ABOUT THE 
COLOR OF THE ROCK UNDER* 
NEATH IT. 



• 
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TEACHER*S NOTE: This publication is for nationwide use. It is 
therefore impossible to show you exactly what a soil profile from 
your area will look like. The profile chart shown above is typical of 
a soil suitable for growing crops. There are three areas (A, B, 



O called horizons, and each horizon plays a particular part in the 
formation and functioning of soil. The depth of these horizons 
varies consideraWy. In some very shallow soils, B and C horizons 
may be lacking altogether. 
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ACTIVITY 2: Making a SoU Profile 

There are several ways to make soil profiles, most of which can 
be found on Worksheet Gl. 

Tools needed for this activity will be one or more of the 
following: a shovel, a post hole digger, a soil auger. A soil auger 
may be borrowed from a soil conservatk)n service representative 
if one is not one availaUe in the school Ifigh schools with 
vocational agriculture programs would be another source of 
equipment The auger method of making a soil profile is the best 
because it requires less woik, less space, and disturbs hardly any 
land. Make sure the children get a good iridk:ation of the changes 
on their poster board. 

After the profile has been exposed and a sample of it has been 
made, ask the children the foUowing questions: 

What changes did you notice as the soil profde got deeper? 

We noticed in the A horizon the breakdown of organic 
matter. Is this how a soil gets its organic material, and if so, 
how does the organic matter get down into the soil? 

The middle horizon B may be looked at as the mixing bowL 
Organic matter from the top and soil parent material from 
the bottom meet and mix to form the B horizon. Why is this 
important to plants? 



The C horizon of a soil is called the stAlporentt merial. Soil 
parent material is made up of broken down rock. The rock is 
broken down by a process called weathering. Gradually the 
partides get smaller and smaller. Why is this important to soil 
formation? 



EVALUATION: 

Given the opportunity to explain soil forma tk)n, a diiM will 
demonstrate an awareness of the following concepts: 

The relatx>nship of soil parent material and weathering. 

The relationship between the formation of soil patent 
material and the addition of organic matter. 

The relationship of one area of soil profile to another.. 

Given the opportunity to define the following terms diildrcn 
will give a definition that indicates an understanding of the 
terms: 

Soil profile 
Soil horizon 
Weathering 
Soil parent material 
Soil formation 



Section C - Soil 



Topic III 



SOIL AND WATER 
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GOALS: After this lesson children should: 

Understand the relationship of water to soil formation. 

Be aware of the effect of man on soil 

Understand the terms drainage and percolation. 

ACTIVITY 1:' Experimenting With Percolation and Drainage in the 
Classroom 

Water falls to the earth as rain and then does one of two things: 
goes down into the soil or runs off on top of the soil. 

Percolation and drainage are the terms applied to the movement 
of water down throu^ a soil or the way water runs off of or 
through a soil. 

Demonstration in the Gassroom 

Materials needed: 

The inside parts of a coffee percolates. 

Place about 3/4 inch of coffee in the top. 

Place the coffee holder in a bowl to catch the results of 
the experiment. 

# 

Pour enough hot water into the top to cover the coffee 
and observe the results. 

Ask the children the following questions: 

Why is the water in the pan or bowl now the cotot of 
coffee? 

Where did the color come from? 



Could we say from our ooservation of this experiment 
that when water moves down through coffee it takes 
some of the coffee with it? 

What would happen if we replaced the coffee with soil? 

ACnVITV 2: Experimenting with Sod Percolation and Drainage 
Outside the Classroom 

In the following exercise, have students perform a percolation 
test. 



EXERGSE 

MAKING A PERCOLATION TEST 

Materials needed: 

1 watch (either a stop watch or a watch with a second hand). 

1 one*lb coffee can with both ends cut out of it. 

1 one-pint jar or cup (so long as this container is the same 
size for everyone it can hold any amount of water that is less 
than the coffee can would hold). ^ 

1 plastic jug for carrying extra water. 

Procedure: 

a. Select four spots on the school grounds or nearby.. Two of 
these spots should be places where people seldom or never 
walk. 

Examples: 

The middle of a yard that doesn*t get much traffic 
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A flower bed 

Under shrubs and bushes 

b. The other two spots should be places where people have 
obviously affected the soil by walking on it or standing on 
it. 

Examples: 

The area around home plate 

The area under swings or see-saws 

The comers of buildings where pathways usually are 
found 

Any other place where the soil is stepped on by people 




fl-f 

c. Have the diildren work in teams of three with each child 
doing one of the following tasks: 

1. Set can in place and pour water 

2. Timing 

3. Recording 

4. One child should also desaibe the test site 
The following chart may help in kecording the results: 



Site 


Amount 


Time 


Rate 


GPM 


1 
2 


1 qt 


90 sec 


1 qt/90 sec 1 


1/12 gal/min 


3 
4 






1 



Rate of percolation should be figured as amount of water/time 
(see example below) and converted to gallons/hour. 



1 qt/90 sec 



1 gal/520 sec = 
or 1/2 gal/min 



1 gal/12 min 
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d. Push the coffee can into the ground at the selected site so 
that water poured into it will not seep out from under the 
edge. (See Figure C-1 below.) All the can does is act as a 
sleeve. The lower edge should be pushed into the soil 
about 1 inch. 

e. Measure 1 pint of water and pour it directly into the top 
of the coffee can. 

f. Note and write down the time as soon as the water is 
poured in. 

g. Note and write down the time it takes for the water to 
disappear. The difference in time is the percolation rate. 
(This may be very rapid or very slow depending on the 
soil type and condition.) You may want to see how long 
it takes for the water to drop 1 inch or 2 inches. As long 
as everyone does the same thing, it does not matter. You 
axe finding the rate of percolation. 

After the tests have been made, have the teams draw conclusions 
based on the following questions: 



What kind of results did you expect when you started this 
experiment? 

What general things could we say about each of the two kinds 
of areas we observed? 

What was the percolation rate at each of the sites? 
How and why were they different? 

When the children have discovered that soil where people walk 
will not percolate as rapidly as soil that is not walked on, ask the 
following questions: 

Why does standing on the soil cause water not to drain 
through it? 

What words could we use to describe what might happen to a 
soil that was continually stepped on? 

TEACHER'S NOTE: The technical terms for soil that is treated in 
the above manner are impaction or compaction. Activity 3 may help 
you and your children to un4erstand this concept better. 

ACTIVITY 3: Studying the Effect of SoU Impaction and Drainage 

Figure C-1 shows a microscopic view of soil particles in a 
non-compacted situation. The spaces between the soil particles 
are called pore space. As soil becomes compacted, the soil 
particles are so close tQfpether that water will not flow do'vn 
through the soil. 
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Figure C-l 



TEACHER'S NOTE: The ability of a soU to hold water is related to 
the amount of surface area present in the form of soil particles. The 
water attaches itself to the surface of the soil particles and is held 
there. Poie space simply allows water to contact the individual soil 
particles. 

Ask the children the following questions: 

What happens to soil particles when a soil is compacted? 

M^t relationship does soil compaction have to soil drainage? 

If the soil on your school grounds is holding all the water it 
can and it starts to rain, what will happen to the water? 

Will the water run off at the same rate from all parts of the 
school ground? 

What determines the rate of water runoff other than the 
percolation rate? 

TEACHER'S NOTE: The dev'ee of slope on a soil will aff'ect the 
rate of run off and the rate of percolation. 

What would happen to water that falls on perfectly level land 
that will not absoib any more water? 

TEACHER'S NOTE: SoU that will not absorb any more water or is 
"filled up'* has reached what is called field capacity. If the 
percolation rate of a lawn is 1 inch per hour and a downpour causes 
2 inches of rain to fall in one hour, 1 inch will be absorbed and 1 
inch will either run off or if the lawn is perfectly level, will lie there 
and evaporate. This can be observed very nicely if there is a ball 
field or playground on the school grounds. After a rain, water 
puddles will usually form in the area around home plate or under 
see-saws or swings. 
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ACTIVITY 4: Determining the Effect of Beicolation on Soil 

Two major areas of a soil profile are affected by water 
percolation. They are: (1) the movement of organic matter and 
nutrients from the top layer of soil down to where root systems 
are; (2) weathering oi rocks that forms soil parent material. 

Prepare an overhead transparency from Master C*l to explain 
this concept. 

Point out: 

Rain falls on soil and because of gravity starts to move down. 

As water moves through the surface soil, it picks up nutrients 
from the organic matter and canies them through the A 
horizon and into the B horizon. 

Material from the surface is deposited in the B horizon called 
the **zone of accumulation." 

Water that is not used by plants or other living organisms in 
the soil finally reaches the soil parent material whete it 
usually drains away. 

Water that reaches bedrock runs ak>ng the plane of the rock 
and enters the water cycle at a spring, stream, river, or well. 



Horizon A is often called the **zone of leaching.** Leaching is 
the term used to describe the removal of a material by water. 
(Coffee grounds have been leached of their sohible material.) 



EVALUATION: 

Given the opportunity to deflne the following terms, the 
children will demonstrate an understanding of the meaning of 
the terms: 

percoiation, runoffs field capacity, percolation rate, pore 
space, impaction, degree of slope. 

Given the opportunity to trace a diop of water from the surface 
to the bedrock of a soil profile, children will indicate an 
understanding of the relation^p of water to the development of 
soil. 

Given the opportunity to answer the question "Can you tell one 
way that man has a negatwe effect on soil?** children will give an 
answer that indicates that the child understands the relationship 
of walking on soil to pore space and the relationship of pore 
space to water-holding capacity. 



Section C - Soil 



Topic IV 



SOIL AND PLANTS 



ERIC 



GOALS: After this lesson children should: 

Know that plants are very important to soil because they help to 
prevent soil erosion and also provide organic matter to the soil. 

ACTIVITY 1: Discussing Decomposition and Organic Matter 

Children should understand that the term "oiganic** indicates 
something that was once Uving but has since died and is in the 
process of decomposing. Activity 1 from Topic VI, Section B, 
will serve as a good review and di^ssion guide of the 
relationship between soil renewal, organic matter, and decom- 
position. 

ACTIVITY 2: Discovering Examples of Organic Matter 

Have the children go outside the school building and explore^^ 
flowerbeds and areas under trees and shrubs. Ask them to fmd 
things that were once alive but are now nonliving and are 
undergoing decomposition. The following questions may help: 

What are some of the things we notice about things that are 
decomposing? 

Do they change color and texture? 
How do they smell? 

How long do you think it uill take for the leaves that have 
fallen this year to turn into part of the soil? 

What other evidence of living things can you Hnd? 

ACTIVITY 3: Testing for Organic Matter in the Soil 

TEACHER'S N^TE: The following activity will depend on i.^ 
availability of soil testing facilities. Contact the state univeraty or 
district office of the Soil Conservation Service and obtain informa- 
tk>n on the procedure for getting soil samples tested. 

This activity is a very good way to show children the effect of plants 
on the organic content of the soil and to provide an interesting math 
problem. 
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a. Contact the district office of the Soil Conservation Service or 
state university and have them send information on how a 
soil sample can be tested for organic matter content. 

b. Have the children go out on the school grounds and collect 
samples of soil from the following kinds of areas: 

An area where there are no plants growing at all (ball field 
base paths, home plate, etc.). 

An area where grass is growing. 

An area where trees and shrubs are growing and dead plant 
material is eWdent on the surface of the ground. 

c. Send samples to the address obtained in Step A. (Usually soil 
testing laboratories will send small packets to put the soil in.) 

d. ^hen results return, make a graph similar to the one in 

Figure C-2 below. 

e. Did the sample with lots of plan, cover also contain a large 
amount of organic material? 



I I I I I I I I 

AMoUKnr oP^ PLANT cpubr^ ^ 
0(1 SAMPLE st-re ^ 

Figure C-2 



ACTIVITY 4: Discovering How Plants Help to Hold SoU in Place 

Using the following exercise, have the children make a soil 
runoff demonstration table and do the experiment. 



After the experiment, discuss the following: 

Why did we find more soil runoff from the uncovered 
sample? 

How do plant roots help to hold soil in place? 

Do plants have any other effect on soil protection? 

Have the children dig up a small amount of grass (a teaspoonful 
is a small amount) and look at it under a micioscope. Ask them 
to try to discover just how plant roots are attached to soil. 

EVALUATION: 

GWcn the opportunity to answer the question "What do plants 
do for soil? children will indicate by their answers that they 
know tJiat plants supply $oU with organic matter and help to 
stabittze the soil 

EXERGSE 
HOW TO MAKE A SOIL RUNOFF BOARD 
You wiU need: 

2 plastic milk bottles (the more nearly square the better) 
2 tin cans 
2 quart jars 
Procedure: 

a. Cut the milk bottles in the manner shown bek>w to make 
trays. 

b. Mark the quart jars with masking tape in the manner shown 
below. 




MARKQ? m r 



c* Punch holes in the bottom of the cans to make sprinkling 
cans* 

d. Obtain one piece of sod that will fit exactly into one of the 
milk bottle trays; or fill both milk bottle trays with soil and 
plant rye grass in one of thenu 

e. As soon as the sod has had a day or two to settle or the grass 
has grown to about 5-6" (about 2 months), set the two trays 
side by side as shown below. 

Bk>ck up the trays so that they slope about 1 inch from the 
back to pour out spout 

Place the marked jars so that water from the trays vnU collect 
in them. 




f. Slowly pour 1 quart of water through the cans so that it falls 
onto the middle of each of the samples. 

g. Record and observe the amounts of water and soil collected 
in jars. 

Questions; 

1. Which jar has the most water? 

2. Does grass help hold water? 

3. Which jar had muddy water? 



Section C - Soil Topic V 

SOIL PARTICLES 



GOALS: After this lesson chiklren should: 

Understand that soil is classified by particle size. 
Understand the relative size of sand» silt, and clay particles. 

ACTIVITY 1: Making a Mechanical Analysis of So U 

Have the children collect from the school grounds or bring from 
home various samples of soil that they have been able to identify 
as having a particular color or characteristic that they can 
identify usually by feel 

In this method simple sedimentation is employed with a 
minimum of laboratory equipment. 

Materials needed: 

Various soil samples, 1/2 cup of each 

1 fruit jar and lid for each sample 

8 percent Ca]gon solution - Mix 6 tablespoons of Calgon per 
qt of water 



Ruler - graduated in the metric system 

Measuring cup 

Tablespoon 

Procedure: 

a. Place approximately 1/2 cup of soil in a quart jar. Add 5 
tablespoons of the 8 percent Calgon and 3 1/2 cups of water. 
Cap and shake for 5 minutes. Place the jar on the table and 
let stand for 24 hours. 

b. At the end of 24 hours, measure the depth of settled soil. 
This represents the total depth of soil. Shake thoroughly for 
5 minutes. Place the jar on the desk and let stand for 40 
seconds. Now measure the depth of settled soil with a ruler. 
This is the sand layer. 

c. At the end of 30 minutes, measure the depth of settled soil 
and subtract the depth of sand from this depth to get the 
depth of the silt layer. 

6;) 
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Figure C-3 



d. The remaining unsettled part represents the clay fraction. 

e. Record your results for each of the soil samples. 



The measurements may be converted into percentage figures 
according to the following examples: 

A B 

a. Total depth of soil 23 mm 35 mm 

b. Depth of sand layer 9 mm 13 mm 

c. Depth of silt layer 10 mm 10 mm 

% Sand equab x 100 % = 39% 4f^'' = 34.3% 

23 mm 35 mm 



% Silt equals x 100% = 43.5% ~^ x 100% = 28.6% 

^ 23 mm 35 mn; 

% Clay equab 100% - (39% plus 43.5%) = 17^% 

100% « (34.3% plus 28.6%) 
= 37.1% 

EVALUATION: 

When asked to name the three general soil particle dze 
classification, children will say day, silt, and sand. >Vhen asked 
to put the three particle size classifications in order, ranking 
from larger to smaller, they will say sand, »lt, and clay. 

When answering the following questions, chikiren will give 
answers that in the opinion of their teacher are satisfactory. 

Which of the soils tested in Activity 1 woukl hold the most 
air? 

Which of the soils tested in Activity 1 would allow water to 
percolate faster? 

Which of the soils tested in Activity 1 would have the most 
pore space? 



10 mm 



Section C - Soil 



Topic VI 



SOIL AND AIR 



GOALS: After this lesson children should: 

Know that soil has an atmosphere of its own and that the air 
capacity of a soil is directly related to its structure and 
condition. 

Have developed an awareness through classroom discusaon of 
the relationship of a soiPs living organisms to the soil air. 

ACTIVITY 1 : Discussing Soil Particles and Air 

Review Topic I, Activity 1: 

We have seen that there is air in soil Where do you think this 
air is located? 

What dki we mention when we discussed water that might 
give us a clue to where air might be k)cated in the soil? 

TEACHER*S NOTE: Soil scientists classify soil particles by size. 
Sand ranges from 0.5 to 2.0 millimeters, sill from .002 to 0.5 
millimeters, and clay those smaller than 0.002 millimeters. Most 
soils are made up of particles that are combinations of the above. It 
is important to understand this concept, because particle size is 
important to the airholding capacity of a soil, as well as the amount 
of pore space in a soil. 

The capacity of a soil to hold air is dependent upon soil particle size 
because soil particle size determines the amount of cavity or pore 
space that will exist between particles. The diagram in Figure €-4 
below will help to illustrate this point. 





Figure C-4 
Ask the children this question: 

Will a soil with large par tides hold more air than a soil with small 
particles? 

ACTIVITY 2: Demonstrating the Effect of Particle Size on Pore 
Space 

Using two water glasses of equal size, fill one with marbles and 
one with BBs. Have the children pour measured amounts of 
water into each glass until it is full and then ask the following 
questions: 

Whkh of the glasses took the most water? 

Which of the glasses has more space between particles? 

Which class of soil has the most air space? 

TEACHER*S NOTE: The material above should be related to the 
effect of pore space on drainage. Soil with larger particles will 
usually drain more rapidly and therefore leave more space for air. If 
a soil is poorly drained and water remains in the pore spaces air 
capacity will be less. 
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ACTIVITY 3: 

Soil Air 



Studying the Relationships of Living Organisms and 



Hant root tissues and very small soil organisms (everything from 
earthworms to bacteria) constantly use oxygen and give off 
carbon dioxide. Both of these gases have a characteristic that is 
very important to the needs of soil organisms. This is called 
diffusion, which means that a gas (COc or O2) will move toward 
and occupy an area of lesser concentration. The following 
diagram may be helpful in understanding this concept. 
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Figure C-5 



Point out to the children that the movement of gases is very 
important in maintaining the balance of the soil atmosphere. 
After an explanation of this concept, ask the children to solve 
the following problem. 



If in the above diagram the tree roots are within line A. wWch 
way will soil oxygen move, from area A tc area B, or from area B 
to area A? Answer the same question about carbon dioxide. 

TEACHER*S NOTE: Figure C-6 is very arbitrary and meant for 
illustration only. In actual fact the areas of gaseous concentration 
are much more subtle and seldom could they be defined as a straight 
line or area A or B. 

EVALUATION: 

Given the opportunity to define the following terms - pore 
space, soil, av, and diffusion - children will give a definition 
that demonstrates a basic understanding of the terms. 

Given the opportunity to answer the question: Will a soil with 
large particles hold more air than a soil with small particles? The 
children wiU answer that the soil with larger particles will hold 
more air. When asked why this is true, they will respond in a way 
that will indicate their knovdedge of the proper relationship of 
pore space to air-holding capacity and pore space to soil particle 
size. 

When asked to discuss the relationship of living things to soil air, 
children wiU demonstrate by their comments that they have an 
undeistanding of the fact that plant tissues and other soil 
organisms use oxygen and give off carbon dioxide and that these 
gases move from areas of high concentration to areas of low 
concentratbn. 




Figure C-6 



Section C - Soil Topic VII 

HOW SOIL IS MOVED 



GOALS: After this lesson children should: 

Understand that soil and soil parent material are moved by wind, 
water, and gravity. 

Understand that the movement of soil parent material is an 
important factor in the formation of different kinds of soil in 
different parts of the world. 

Understand that soil that is not stabiUzed by plants wiU be 
moved by wind, water, and gravity. 

ACTIVITY I: Observing Evidence of Soil Movement 

Soil movement by water can be observed on any hillside that is 
not covered with plants of some sort. This is one of the most 
common forms oi erosion. 



Bank erosion can also be observed on any stream that curves in 
and out. 

Stream bank erosion can best be observed on the side of the 
stream where the water curves into the bank . 

If you have school grounds where you can find some bare 
ground and some groimd covered with grass or other plants (such 
as a ballfield), the experiment on Worksheet C-3 will be very 
helpful in showing children that water does move soil and that 
plants stabilize soil (see Topic IV, Soil and Plants). 

FoUowup suggestions for this activity include; 

Wiiy arc swales planted with grass that is never disturbed? 

What is the purpose of a diversion terrace? Why is it grassy? 
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By means of a Add trip or slides, show the children contour 
pbnting of field crops. Why is the field plowed acrou the slope 
and not down it? 

What is the purpose ^ass stripe across the slope? 

Evidence (tf soil movement by air can t)e observed by blowing on 
any dusty shelf or by obsen^ the wind blowing dust around. 

SoQ movement by gravity is difficult to observe unless you have 
some very steep slopes that are covered with shallow soil and 
very little or no ground cover. 

ACnvlTY 2: Discussing the Movement of Soil P^t Material 

Make an ovethead transparency from Master C-2, and explain the 
movement of sc^ parent material. 

TBACH£R*S NOTE: The movement of soil parent material by 
natural forces is one reason for the many and varied soil 
classifications that we have in this country. For further infomution 



on soil dassificaticn and the origin of sdl parent material in your 
area, consult the district office of the Soil Conservation Service. 



EVALUAHCM: 

Given the opportunity to tell how soil is moved by natural 
forces, children win demonstrate their knowledge that it is 
moved by gravity, wind, and water. 

Given the opportunity to discuss the importance of ground cover 
for soil sUbilization, the diildren will demonstrate by their 
commenU that they appreciate the value of plants in soil 
SUbilization. 

If asked the question: why are there different kinds of soil in 
different parts of the country? Children will answer the question 
in a way that will demonstrate that they know the movement of 
sdl parent material by wind* water* and gravity, and appreciate 
the relationship of the concept to the formation of different 
kinds of soils. 



MASTER C-2 



1. Rocks in valleys and on mountains are weathered and turn to soil parent material. 

2. Rocks from mountains are washed* blown, or rolled down to valley. 

3. Soil parent material from the mountain mixes with soil parent material and organic matter from 
the valley and makes a soA different from either of the two areas. 

4. SoO at the base of the mountain will be different from the soil farther out in the valley. 

5. These processes are going on all of the time. 





P 



Of FOtK6 TO pRODUa^ 




PULLCP 



MOUNTAIN 
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Section C - Soil Topic Viil 

MAN'S EFFECT ON SOIL 



GOALS: After this lesson children should: 

Understand one of the ways that people affect soil. 

TEACHER'S NOTE: This topic is similar to Topic VI. Grades 3-4» 
but the activities are more appropriate for Grades 5-6. 

ACTIVITY I: Identifying the Problem 

The school ground in most suburban areas is covered with soil. 
Children play on the school ground. It should therefore be 
obvious that they have some effect on the soil. 

Have the children go outside for a period of exploration. They 
will be looking for particular places where they have caused a 
surface change in the appearance of the ground. 

What is soil? Have the children take some soil from different 
areas (where they constantly walk, and where they don't) and 
bring it into the classroom on a plain sheet of paper, and try to 
separate the different things they find and note differences. This 
can be done in teams. 

Answer the question, what is soil made of? Using a hand lens or 
microscope, see if the children can discover what kinds of things 
make up the different kinds of soils. Rocks, root stems, plant 
parts, worms, water, air, just what is there? 

From the observations made during the trip questions should 
evolve, such questions as: what happens when we constantly 
walk over the same place? Does it change the soil to step on it 
constantly? Will plants grow in these areas? Why docs water 
always stay in these areas longer than other places? 

ACTIVITY 2: Measuring Soil Compaction 

How can we find out what happens when we step on soil? The 
best way to get this answer is by a comparative study. First ask 
the children what they think happens to the soil. Does it get 
hard and if so, does this affect its ability^ to hold water or grow 
plants? 

One way wt can answer the hardness question is by running a 
simple penetration experiment: 

a. Get one pound of 1 0 penny nails, and a 1 2-inch ruler. 

b. Going back to the place where they made their original 
observation, have them try to push the nail into the soil with 
one finger, then two (thumb and forefinger grasp). Caution 
the children not to press with the palm of their hand. 

c. Measure how much of the nail stuck out of the soil after 
pushing with one finger. 

d. Make a note of the distance above ground. 

e. Repeat the same procedure using the same steps, only change 
the area to any place where there is no visible evidence that 
man has affected the soil. 

f. Have the children write down the number of inches of nail 
•isible after they performed the experiment. 

g. Back in the classroom have the children average the distance 
in man-affected soil and in non-affected soil. 



Now we know the soil is harder where man has stepped on it but 
does this make any difference? 

Our observations tell us that there were no plants growing on the 
soil where we walked. Was this because we killed the plants that 
grew there before they had a chance to grow, or because soil that 
is hard or compacted does not grow plants as well as the softer 
soils? How can we find out? 

a. Get some flower pots and a packet of bean seeds. 

b. Simply collect soil from the same two areas as above and 
plant the seeds in them. 

c. Try to collect some samples of the impacted soil without 
breaking it up too much. 

d. Place the samples in a place where they will receive the same 
amount of sunlight and water. 

c. M^ter them well whenever the surface is dry. Keep records of 
how much water was used. 

f. Observe the growth of the bean plants and note differences. 

This experiment will yield further evidence regarding man's 
effect on the soil. 

Does stepping on the soil cause water to not go down into the 
soil where it can cleanse itself and be used by plants? How can 
we find out? What .did our observations tell us? Discuss with the 
children yAiaH happens to water as it hits the soil? What would 
happen if it all stayed on top? Will stepping on the soil in the 
same place all the time cause this to happen? 

a. Get enough number 1 0 cans or any large tin cans for every 
child in the class to have one.. 

b. Cut both ends out of half of all the cans. 

c. Fill the other cans 1/2 full of water. 

d. Return to the spots where man has affected the soil. 

e. The children should be .working in teams of two, one with a 
can with water and one with a cylinder. 

f. Place the can with both ends cut out down into the soil 
about 1 inch. 

g. Pour the water from the other can into this. 

h. Note the time it takes for the water to drain or percolate 
down into the sdl. 

i. Repeat the above process in an area not affected by people.. 

j. Back in the classroom discuss the differences that the 
children found. What does this mean to plants, animals, the 
water itself? 



EVALUATION: 

Given the opportunity to discuss the effect of people on the 
school ground soil, children will demonstrate that they are aware 
of things such as compaction and the relationship of a 
compacted soil to plant growth and percolation. 



ERIC 
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Section C - Soil Topic iX 

SOIL CONSERVATION OCCUPATIONS 



GOALS: After this lesson childien should: 

fie a^vare of the occupations that exist in the area of soil 
cortservatioa and management. 

Understand the nature of the work performed by soils workers. 



ACnVITY 1: Discussing Occupations in Soils 

TEACHER'S NOTE: We use the On Site Soil Scientist to denote 
the soil scientist who actually docs on-site work with soil as 
compared to the soil scientist who spends time in a laboratory doing 
basic physical and chemical tests on soil. 

The basic job description of the On-site Soil Scientist would be 
that of an information obtainer and problem solver. Suppose, for 
example, a building developer wants to use a particular portion 
of land for building houses. His first problem is to determine 
whether or not the soil in the area is suitable for this kind of use. 
The on-site soil scientist would be called and would probably do 
these things: 

a. Gather all availabSe information about the kinds of houses 
that are being planned. 

b. Gather all available information about the soil. 

c. Identify information that is necessary but not available. 

d. Work with soil technicians to gatht any additional informa* 
tion necessary. 

e. Relate all available information about the soil to the needs of 
the housing development and to the rest of the community. 

f. hlake recommendjicions to the housing developer that will 
enable him to use his land properly. 

The on-site soil scientist must have many different kinds of 
knowledge. He must kno;v the general characteristics of all soils 
and the particular clyxacterisiics of the soils in the area where he 
works. He must be familiar with all methods* oi\ obtaining 
information about s')ils, including not only field .sampling 
techniques but also lib.'ary and computer resource materials. He 
must laiow or be able to determine vJh^A effect i particahr kind 
of activity might have on a soil, and last but not least, he must 
know how to work with people. 

Particular kinds of knowledge that the on-site soil scientist 
would need to have would include soil science, chemistry, 
geography, mathematics, mapping, surveying, and public rela* 
tions. 

Most soil scientists are graduates of at least a four*year college 
program in soil science, and very often have an area of 
specialization such as forest soils agronomy. 



Any analysis of soil depends to a great extent on the information 
obtained from laboratory testing of soil samples gathered from 
particular areas. It is the job of the kbontory soil scientist to be 
able to answer particular questions about particular soils and get 
this information back to the people working on the site so that 
they can make proper recommendations. The laboratory soil 
scientist needs to be familiar with all availaUe techniques for 
physically and chemically analyzing soil samples, and if given a 
particular use for a given soil, must know what soil changes to 
recommend based on his laboratory analysis. 

The laboratory soil scientist is a graduate of at least a four^year 
college program and usually has a very strong background in the 
physical and chemical properties of soil, as well as the laboratory 
techniques necessary to determine these properties. 

Soil technicians arc important people in the area of soil 
conservation and work in both laboratory and on-site situations. 
In general, soil technicians are those who actually run the tests 
or collect the data needed by the sdl scientists. The soil 
technician who works on the site, for example, would have to be 
very familiar with field sampling techniques to determine such 
things as percolation rate profile, soil chemistry, and degree of 
slope. The soil technician who works in the laboratory on the 
other hand, would be familiar with tests to determine such 
things as soil moisture, sdl air, mineral content, and toil texture. 

Soil technicians are hi^ school graduates and very often have 
taken two-year programs after high school. In the future all soil 
technicians will probably need two-year post high school training 
in order to enter the field. 

ACTIVITY 2: Interviewing Resource People 

The most direct experience that children can have in learning 
about soil occupations is by meeting someone who actually is a 
''soil npn.** Contact your local, state or federal Soil Conserva* 
tion Service and arrange for a visit of one of their people to your 
classroom. Local high schools with vocational agriculture pro- 
grams may also be a good source of information and resource 
people in this area. 

ACTIVITY 3: Preparing a Bulletin Board 

Have the children develop a bulletin board of pictures of people 
working with soil. Group the pictures so as to illustrate clusters 
of similar careers. Have the students study and react to the 
display during a class discussion. 

EVALUATION: 

In an oral exercise, the student can identify at least three types 
of workers help to manage and protect our soil. 

The student can state how different soil workers contribute to 
his well^^being and the welfare of the community. 
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Section C - Plants 

PLANT COMMUNITIES 



Topic I 



GOALS: After this lesson children should: 

Understand that the environment is made up of physical and 
bk>tic factors that affect each other. 

Understand the physical factors of the environment. 

Understand that plant communities develop in areas where 
physical factors are suitable for them. 

ACTIVITY I: Identifying Biotic Factors ^ 

Ask the children to identify some of the living things that affect 
them» such as flies* rats, mice, cows, ants, birds, trees, flowers, 
shrubs, and mold. 

K)int out to them that all living things are biotic factors in our 
environment and that these biotic factors are affected by the 
physical factors that surround them. 

ACTIVITY 2: Identifying Physical Factors 

Physical factors in the environment are made up of non-living 
things and eneigy. 

Ask the children to think for a minute and name the physical 
(non-living) factors that affect a plant community. 

They shouki mentk>n water, air, soil, temperature, and light. 

The study of ecology is said to be the sum total of all physical 
and biotic factors that affect an organism. 

Review Sectwn B, Topic I, "Needs** with the children. Remind 
them at thb point of the needs that are common to all living 
things, that is, air, water, light, food, and suiUble temperature. 

TEACHER*S NOTE: While aU living things have the same basic 
needs, natural communities are based on the fact that among the 
many species of plants and animals that live on the earth, there is a 
difference in the amount air, water, food, liglht, and temperature 
that each species requires. Each species has a "range of tolerance** 
for each of the factors. 

ACTIVITY 3: Discussing the Range of Tolerance. 

Every plant and animal lives in an environment in which 
temperature, moisture, light, food, etc. occur within a range that 
permits it to live and grow* Goklfish can live and grow only 
within a temperature range of 32*F to 107*F. If the water is 
frozen (32°F) or warmer than XOTV for long periods, goklHsh 
die. The range of tolerance for goldfish, then, is 32*F to 107*F. 
Goklfish grow most rapidly in the "optimum** range of 71 ^F to 
87* F, as shows in Figure C-7. If any one of the cnvironmcntol 
factors extends beyond the range of tolerance for the plant or 
animal it is called the controlling factor. 



ACTIVITY 4: Determining Limiting Factors in Community 
Devebpment 

A forest or grassland community will be made up of plants and 
animals that are in a place where their physical needs are met 
(fall between the minimum and maximum range). 

If the school grounds have any kind of plants growing, you may 
be able to show the children the plant community controlling 
factors. 

A good way to start a school ground example of limiting factors 
and community development, woukl be to do the following: 

Have the children go out on the school yard or ball field (any 
place where there is a grass lawn) and ask them the following 
questk>ns: 

Why are grassland plants the only plants growing here? 

Can you find phces on the school ground where grass is not 
growing because of a limiting factor? 

TEACHER*S NOTE: The kinds of places to be looking for are areas 
under trees, ball fiekl base paths, very stony or steep areas-any 
place at all where grass is not growing, but coukl if a condition were 
changed. 

Ask the children what the limiting factors m^ht be in the areas 
where no grass grows. The following Ibt may be helpful. 

Not enough light 

Not enough water 

Not enough soil 

Too many people stepping on it 

Ask the children what woukl happen to the grass if they left it 
alone. Would it get much higher and reach optimum growth? 
Point out to them that one of the limiting factors for grass is the 
lawn mower. 

TEACHER*S NOTE: This concept will be discussed more fuUy in 
Topic IV, "Plant Communities Crhange.** 

EVALUATION: 

Given the opportunity to define physical factors, chiUren will 
demonstrate their awareness of the fact that physical factors axe 
temperature, Ught, air, v^ter, and other living things. 

Given the opportunity to describe the meaning of the terms 
range of tolerance and controlling factor, children will demon- 
strate an awareness of the conect meaning of the terms and the 
relationship of the terms to the development of a plant 
community. 
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Section C • Plants 

FOREST PLANTS 



Top^c 11 



GOALS: After this lesson childicn should: 

Be familar with the kinds of phnts that make up a forest 
community. 

Be able to distinguish between broadleaf and narrowleaf trees. 

Understand the role of the understory plants. 

Understand the structure of forest plants. 

TEACHER'S NOTE: The identification of particular trees will 
depend on the local area and the information available. The 
activities suggested here are designed to help chiUren feam the 
structural differences among the tree species. 

ACTIVITY I: Discovering the Upperstory 

Forests aie usually made up of two "story situations." The 
upperstory i^nts have one very important characteristic: they 
have the genetic ability to grow taller then their understory 
companions. For example, in some of the eastern oak forests the 
understory trees are dogwood and hophombeam. These two 
trees would never grow as large as the oak even if they had ideal 
conditions. 

Our effort here should be to help chiUren understand the 
various parts of trees rather than to identify specific trees. 

ACTIVITY 2: Discovering the Understory 

Many forests have an understory community that is a combina- 
tion of short trees, shrubs, wiU flowers, ferns, mosses, and fungi. 

If you are working in a woodlct, have your children explore the 
understory from ground level up* 

Certain plants grow best in shady places rather than in fuU sun. 
Perhaps by observation you can discover some of these. 

Give special attention to the discovery of pbnts that are 
non-green. Mushrooms and other fungi play a veiy important 
part in the forest cycle in that they are decomposers. They break 
down material and return it to the soil for reuse. V e will discuss 
these pknts further in Topic IV, 'TIant Communities Change." 

TEACHER'S NOTE:If you are working in a woodlot tha* is made 
up of coniferous trees (fir, pine) the understory may net be as 
pronounced as it is in a broadleaf forest but if you explore dose to 
the ground you will find that there are a significant numbers of 
small plants that play a part in the forest community. 

ACTIVITY 3: Learning the Parts of a Tree 

A forest is sometimes refened to as a collection of trees. These 
trees provide many different kinds of products; they also provide 
the environment for soil and water conservation, for wildlife, for 
recreation, and for natural beauty* It is important that we know 
something about trees. There are many defmitions of trees. In 
one, a tree is defined as a woody, perennial plant having a simple 
main stem or trunk with a more or less definitely formed crown 
and attaining a height of more than 20 feet. Like other living 
things, trees have interesting habits of growth and distinctive 
features which distinguish one kind from another. 

In order to understand how a tree grows it is necessary to know 
the parts of a tree and their functions. In terms of tree growth 
there are three main parts: crown, trunk, and roots. See Master 
C-3. 

The crown itself is the top of the tree* It consists of the limbs or 
branches which extend to the twigs and terminate with the buds. 
The leaves, flowers, fruits, and seeds are borne by the branches. 



It b within the crown portion of the tree that many of the vital 
processes take place which are lesponsible for growth and . 
reproduction. 

The trunk Is the main stem of the tree. It supports the crown, 
serves as a pipeline for the flow of mineral solutions from the 
roots to the crown, and serves as a storehouse for foods - 
carbohydrates, fats, and sugars. When a tree is harvested, it is 
mainly the trunk in which we are interested. 

The roots have four functions. They provide a base for the tree 
and serve as an ''nchor to hoU the tree upright; they atiaorb 
water and dissoh/ed minerals from the soil; they serve as a food 
storehouse, and they have different types of toots. Trees like 
spruces, hemk)ck, and white birch have shaUow or stvface roots 
which make them vulnerable to windstorms* Other trees like the 
oak, walnut, and hickory have « oentnl deep-penetrating root, 
called a tap root, making them very resistant to wind damage. 
The third and largest group of trees have extensive root systems 
with both shallow roots and deep roots like tap roots. 

ACTIVITY 4: Becoming Acquainted with Leaves 

Leaves, Leaf characteristics which may be used in identification 
of trees include kind, shape, arrangement, size, type of apex, 
type of margin, and leaf composition* Figure C*8 shows the 
parts of a leaf* Leaves are of different kinds. The conifers have 
needle-like or scale4ice leaves. Broad4eaved trees have either 
simple or compound leaves. Simple leaves consist of one piece 
while compound leaves are those that are divkled into three or 
more sections c^Sicd leaflets. 
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ACTIVITY 5: lAamtning Trees 

Using Worksheet Ol, have ihe children explore an area near ihe 
school where there are tall trees growing. 

The main objective here is to have the children become familiar 
with the parts of the tree. They do not have to compare one tree 
to another, but it will be a much better experience if they can 
see that all trees, no matter what kind, have certain simibr parts. 

EVALUATION: 



observed in the forest, children will be able to distinguish 
among: simple and compound feaves, horizontal, vertical, and 
smooth bark, opposite and alternate branching, kiteral and 
terminal buds, cones and other fruits. If given the opportunity to 
observe forest plants, children will be able to cat^orize plants as 
belonging to the upperstory or the understory* 

Given the opportunity to observe a forest or a picture of a forest 
community selected by the teacher, the chiUren v/iU be able to 
distinguish between broadleaf and coniferous foresib. 



Given the opportunity to describe the various parts of the trees 



Section C - Plants 

GRASSLAND PLANTS 
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GOALS: After this lesson children should: 

Understand that there are certain areas in our country and the 
world where, because of k>w rainfall, grasses grow well, but verv 
few trees grow. 

ACTIVITY I: Expiring Grassland Areas 

After an exploration of forest plants in Topic II, take the 
chikiren out to the school yard or any grassy area and ask them 
the following questions: 

WItai is the basic difference between the plants we see here and 
the ones we observed in the forest? 

Could trees grow here if we did not mow the grass? 

TEACHER'S NOTE: The answer to the kist question will depend 
upon the kind of area where you livu. If you live in one of the 
prairie states, the answer may be no. If you live in a state where 
trees grow all around you. the answer will be yes. 

How many different kinds of pbnts can you And growing in 
that yard? 

Using the Exercise which follows, have the children do a study 
of the school yard or any grassland that they have access to. 

TEACHERS NOTE: Th^ use of the 10.000th Acre Hoop is 
applicabk to many different situations. As the children become 
familiar with it as a tool for study, you may apply it to any natural 
area that your students are working with. The real advantage of this 
kind of study is that it breaks numbers down into quantities that are 
easy for chiUren to comprehend. 

Encourage the chiUren to include anything that they find within 
the hoop. 

After the chiMren have expired a grassy area, ask the folk>wing 
quest k>ns: 

How many different things make up the grasskind com* 
munity? 

How many different plantsdidwe discover in the grassy area? 

Were any other kinds of Viie discovered? 

ACTIVITY 2: PUces Where Only Gras. Will Grow 

Using an overhead transparency made from Master ('-4. explain 
to the children that there are certain places m the country where 
only grass will grow instead of forests or desert. 

Ask the chiUren if they can figure out some of the reasons for 
this being true. 



ACTIVITY 3: Discovering the Relationship Between Grasslands and 
Rainfall. 

Using the rainfall map on Master C-S, make a transparency and 
lay it over the vegetation map on C-4. Point out to the children 
that one of the conditions required for a forest is at leasi 20 
inches of rainfall per year. If this docs not occur you are going to 
have grass, but no trees. Note how the grassland areas of the 
United States receive less than 20 inches of rainfall annually. 

TEACT1ER*S NOTE: Be sure to tell the children that rainfall is not 
the only far tor that determines grasskind or forest growth, but is 
probably the most important one. The comparison of different 
maps as in steps 3 and 4 is a very good w:iy to help chiklren to 
discover many relationships that exist between living communities 
and physcal environmental factors. Encourage projects of this 
nature with the children. 

EVALUATION: 

Given the opportunity to desaibc the '^asskind** that they 
explored, chiklren will, by their comments, demonstrate an 
aurareness of the fact that grasslands are made up of a number of 
different kinds of iK)n-woody green plants. 

When asked Mihy certain parts of our country are covered with 
grassland and not forests or deserts, or children will demonstrate 
by their answers that they arc aware of the fact that rainfall of 
over 20 inches per year Is necessary for forest land. 



EXERaSE 

THE ONE TEN-THOUSANDTH Or AN ACRE HOOP 

The use of the 1/10,000 of an acre hoop can be the starting point 
for lessons in various curriculum areas. Even the development of the 
hoop offers students the opportunity to learn the computation of 
the area, radius, 'jnd circumference of a circle. 

If it is within the capabilities of the students, hav: them figure the 
area and circumference of one tcn*thousai^th of an acre. If 43,560 
square feet is the area of an aae. then the area of 1/10,000 becomes 
4.356 square feet. By using the formulas A = ir r^ und C = ir r. the 
circumference of the circle can be figured. Therefore: 

r2 



A = ir r* 
4.356 = 3.14 r^ 
1.387 = r^ 
1.17771 =r 



C=2irr 
C=s2(3.14r) 
C = 6.28 (1.17771) 
C = 7' 3.96" or 88 3/4" 



Lengths of clothes line wire can be cut to 88 3/4'' ami taped in a 
lux)p. (Add an extra inch for overlap.) This ctfclc can then be divkled 
with twine into four quadrants. 
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ECOLOGY AND PLOT STUDY 



LANGUAGE ARTS 



For a general survey of an area, divide the class into groups of five. 
Have the students toss their hoops on areas of the school grounds or 
in a park. With a student working in each quadrant and one 
recording the information, have them count the number of things 
they find. At this time it is not necessary to identify everything by 
name. Interest should be In numbers and varieties. Vegetation, 
animate, and inanimate items should be all counted and dassiHed. 
Later the class can compile and compare their samplings. 



MATHEMATICS 

After tallying all the numbers of plants, animals, insects, and 
non^vlng things^ have the students project the number of varieties 
in an acre. Each group should total the four quadrants in their hoop 
and add four zeros. This would be the total for the acre if their 
hoop was exactly representative of the area. To get a more accurate 
picture, have the groups add all their totals, divide by the number of 
groups and add four zeros to each kind of thing found. 



To aid the students in understanding the size of an acre, have them 
stand on the 90 yd 27 inch line of a standard football fiekl. The 
larger part of the field is equivalent to an acre. ( A=lw; A=90 3/4x53 
1/3 yds; A=4,840 sq. yd. or one acre). Consider the Louisiana 
Purchase in ulu'ch approximately 82 J62,880 square acres of land 
was purchased for $15,000,000 or abou; 18 cents per acre. Compare 
this cost with an »cre of land in your area now. What is the percent 
of difference? 



TWO aieas of language arts which can be developed here ar accurate 
reporting and creative writing. Recording the data collected from 
the count and reporting them to the class demands accuracy. 
Descriptions of the various items fbund in the hoop must be 
complete enough to identify later. 

Creative compositions and tall ^les can be written about the area 
examined. A blade of grass telling why he Is taller than the rest, a 
snail shell teUing his life's story, or an acorn reflecting on the 
different directions his life mi^ht take are some of the ideas which 
may arise. 

CONSERVATION 

To demonstrate the problem of litter, have the students toss their 
hoops in a littered area around the school ground and have them 
pkk up ever' scrap of trash in the circle. The trash can be weighed 
and the projected total of the amount of titter in the sdfool grounds 
can be made. A weekly cleanup of a given area can lead to a yearly 
projection of titter accumulating just on the school grounds. What 
does it cost the school, town, and state for litter cleanup annually? 

As a graphk demonstration of how bad litter can be, secure 
permisswn to display the litter in the school lobby or a display case. 

To demonstrate what litter can do to wate/, place the trash from 
one quadrant in a gaOon jar partially filed with water. Ctose the jar 
and open it again after three days, a week, ten days and two weeks. 
What do the contents of the jar smell like each time? What physical 
dunges hr^c occurred in the titter? the water? What relevance does 
this have to the rivers and lakes that are now dying? 
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GOALS: After this lesson chiUren should: 

Be aware of the natural processes of heredity and succesdon that 
cause changes to occur in plant communities. 

Understand that the climax vegetation in a given area is 
depoident on the growth potential of a plant and the physical 
factors that surround it. 

ACTIVITY t: Becoming Familiar with the Concept of Heredity 

Expbin heredity to your children in general terms. They should 
undentand that like produces like within a plant species. 

Oak trees produce oak trees, not pines. 

Pitft of this explanation should incluue the point that even 
though heredity means the reproduction of one of the same 
species, the offspring may be sightly different from its parents. 

The above point can easily be made by having children recall the 
similarities and differences between ttflhn and their parents. 

Ask them: How are you and your parents alike or different? 

Our major point in the explanation of heredity and its 
relationship to plant community change Is this: Heredity 
determines the maximum development that a pbnt can attain. 

Heredity and the physk:al factors that surround a plant 
determine the maximum growth it does attain. 

In other words, once an egg is fertilized it has a particular growth 
potential and range of tolerance potential that are dependent 
upon each other. If the seed is planted in an environment where 
ail phyacal factors are ideal, it wil reach its fuD growth 
potential. 
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This growth potentlaH>hysicaI factor relationship Is the basis for 
plant community change. 

ACTIVITY 2: Discussing Plant Succession 

Plants In a community compete for those physical factors that 
they all need. 

Plant communities change as new phnts that have a greater 
growth potential are introduced. 

The following explanation combined with the use of an overhead 
transparency made from Master €-6 will help to introduce plant 
succession or change. 

St^ A: Soil conditions are bare rock, no plants growing, but 
weathering Is taking place and the rock Is being broken down 
into soO parent material. (See Soil Formation, Topic II, Soil) 

Stage 3: A very small plant called a Ochen, which is a 
combination of an alga and a fuiigi, has its spore blown in by the 
wind and it starts to grow on the rock. The tichen can actually 
exist vnth very tittle soil and it gives off a very weak acid that 
helps to break down the rock further Into soil parent material. 

Stage C: As the parts of the lichen die and start to decay they 
add organic matter to the soil parent material and soil starts to 
form* 

Stage D: Seeds and spores from many kinds of plants are bk>wn 
in and land on the new soil and start to grow and replace the 
tichen. 

Stage E: The mosses do not need much sunlight but do need 
moist conditions so they grow before any of the hrger plants. 



They grow, die, decay, and form a deeper soil, one that will 
support higher plants. 

Stage F: Grasses and vd\d flowers start to grow in the soil 
formed by the lichen and the mosses, and because the grasses 
and flowers can grow larger than the mosses and lichem they 
deprive the smaller plants of sunlight, moisture, and minerals, 
and soon become the predominant plant. 

Stage G: Grasses and wild flowers ^fow, die, and decay, adding 
to the soil formation (remember that the rock is still being 
weathered)* 

Conditions become favorable for the growth of seeds of certain 
kinds of shrubs. 

Stage H: Shrubs are larger than grasses and wild flowers so they 
crowd out the smaller plants and become predominant. 

Stage I: Shrub leaves fall to the ground and add to the soil 
formation which has now become much deeper and will support 
larger plants. 

Stage J: Seeds from larger trees then grow and crowd out the 
smaller trees, and shrubs. 

Climate Stage: When a plant community reaches the stage where 
the plants with the largest growth potential are mature and 
predominate in the community then we have a climax forest (In 
the case of grassland, the w.imax vegetation is grass). 

TEACH£R*S NOTE: The above explanation of how a plant 
community changes is very real, but the stages are not as well 
defined in nature as they are on these pages. Any one stage may last 
for a very long time, until the physical factors change and way is 
made for the next stage. 



If, for example, the physical factors were ideal for the grass stage 
and dki not change we would have grass but no trees as discussed 
in Topic III, "Grassland Plants." 

ACTIVITY 3: Discovering Examples of Plant Succession 

One of the best ways to see plant succession in action is to fence 
off a section of the school yard and just observe it over a period 
of years. This may be difficult to do but it would afford you and 
the children an opportunity to observe plant succession and 
changes in the plant community on a continual basis throughout 
their time in elementary school. 

Forest and Field Edges 

If your school has land that is bordered by woods or fields and 
you can persuade the custodian not to mow the grass so dose to 
the edges, you will have an excellent place to observe change in 
plant oonununities. 

Almost any area that is left alone for a period of a month or 
more during the growing season will show evidence of change. 
Seek these areas out and you wiO be able to offer your children a 
very good discovery experience, 

EVALUATION: 

Given the opportunity to give reasons for plant sizes, chiklren 
will demonstrate an awareness of the role that heredity and 
environmental factors play in determiniitg plant size. 

Given the opportunity to discuss plant succession, diildren wiD 
demonstrate an awareness of the following: 

Plant succession depends upon heredity and environmental 
factors. 

Plant succession occurs in steps or stages as shown in Activity 
2, 
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Topic V 



GREEN PLANTS MAKE FOOD 



GOALS: After this lesson chiklren shouk): 

Understand the food making process in green plants. 

Understand the structure of plants and the relationship of this 
structure to the food making process. 

ACTIVITY I: Studying the Structure of Plants 

Review the human I'ro cesses of absorption, digestion, respira- 
tk>n, support, circulation, and protection with the children. 
Point out to them tlut plants depend on the same processes, but 
their structure and method of doing things is a little bit 
different. 

The following analogy has been used successfully to explain the 
structure of plants to chiklren. It is based on ;i comnarison of 
human structure and process to plant structure and process. 
Make an overhead transparency from Master C*7 to help explain 
plant structure. You can also use the real parts of plants if they 
are available. 

Each stage of the explanation should be preceded by a question 
about the human body. 

How do we breathe? 

We breathe by taking air into our mouth and nose. Plants do not 
have a nose, but they do have many tiny mouths in their leaves. 



Each mouth is called a stonute, Stomates are openings that are 
guarded by two semicircular cells that open it in the daytime and 
close it at nigiht.. 

Air comes into the plant and is stored in the air spaces until it is 
used. This is very similar to our lungs. 

We will later see how the air is changed in the leaf. After it is 
changed it goes back out through the stomates. 

How do we drink? 

We take water in through our mouth and it goes to our stomach. 
The plant takes water in through its root hairs, but the water 
must reach the stomach of the plant. Ask the chiklren to start 
thinking about where the plant's stomach might be. 

How does our body transport flukls? 

We have a series of arteries and veins that cany material around 
in our bodies. The tree has structures that do this also. Through 
a process called transpiration, water is carried through the cells 
in the sap wood up to the leaves of the tree. Food material used 
by the tree is carried from the leaves downward through the 
inner bark. 

How does our body grov.*? 

Our body grows by a process called cell division. The same thing 
is true in the tree. In a t;ee the cambium layer is where most 



64 



75 



MASTER C-7 




65 76 



growth occurs. Cells on the inside of the cambium layer turn 
into heartwood while those on the outside turn to sap wood. 
Cells on the outside of the sap wood turn to Inner bark and cells 
on the outside of inner bark turn to outer bark. The tip of each 
stem also is a place where cells divide, but in this case new stems, 
leaves, and flowers are jnroduced. 

What supports our body? 

We get our support from bones and muscle. The tree gets its 
support from all over. AU of its woody cells support it and hold 
it upright. 

How is our body protected? 

Our bodies are protected by a covering of skin. Trees also have 
skin called outer bark. The outer layer of cells of leaves b called 
the epidermiSy just as our outer layer <j{ cells (our skin) is also 
called our epidermis. 

How do we use food? 

We take food into our bodies and it b digested in our stomach 
and intestines. The tree actually makes food and uses only a part 
ofit. 



ACTIVITY 2; Learning How a Tree Makes Food 

We have discussed the way materials enter the tree. Water comes 
in through the roots and air comes in through the leaves. The 
following formula shows how a tree combines water and carbon 
dioxide to produce the basic food sugar plus oxygen. 

6H2O + 6CO2 - ^6^1 2^6 ^2 
water carbon sugar oxygen 
dk>xide 

This occurs in the palisade ceUs of the leaf, which contain the 
green material, chlorophyl. In the presence ol sunlight, chlo- 
rophyl carries out this chemical reaction called photosynthesis. 

EVALUATION: 

Children can describe how a plant (tree) canies on life processes, 
and can demonstrate an awareness of the function served by the 
parts of a tree and a leaf shown on Master C*7 and described in 
the questions in Activity 1. . 

Chiklren will be able to demonstrate their knowledge of the fact 
that CO2 from air and water from the soil combine in the 
presence of sunlight and chlorophyl to produce sugar and give 
off oxygen. 
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PEOPLE WHO MANAGE OUR 
FORESTS AND GRASSLANDS 



GOALS: After this lesson children shouU: 

Be aware of occupations that exist in the areas of forestry and 
grassland management. 

Understand the nature of the work tasks performed by forestry 
and grassland workers. 

Appreciate the needs that woukl be met by work in forestry and 
rangeland management 

Be aware of how one goes about preparing for such work. 

ACTIVITY 1 : Discusang Occupations in Forestry 

The forests of our country are a very important natural resource. 
They provide wood for lumber, paper> and fuel At one time our 
country was using trees more rapidly than new ones oould grow 
to replace thenu Now the harvesting of trees is being carefully 
Umited so that young trees are replacing old ones as rapidly as 
the oUer ones are harvested. Some areas of woodland in which 
trees have never been cut are being preserved so many 
generations of people can see what the forests of our land' 
originally looked like. Tracts of Giant Sequoia and Redwood in 
(^fornia have been preserved for this reason. A forester is 
responsible for the proper management and protection of trees 
in a forest area. This individual determines how many trees can 
be cut each year; supervises fire protectk>n and fire Hghting; and 
plans replanting where needed. The forester often works with 
the game warden in protecting wikllife in a given area. A forest 
technician helps the forester by estimating the volume of lumber 
in a stand of trees, by making land surveys and maps, and by 
supervising the planting of seedling trees. Some forest teeth 
nicians supervise fire protection and fire Hghting crews. A 
forester aide works under the supervision of the forest tech- 
Q nician, making actual measureinents of trees, measuring land 
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distances for surveys, recording weither information, planting 
seedling trees, and fighting forest fires. 

ACriVITV 2: Discussing Occupations in Grasslands 

Grasslands are like forest lands except that the rainfall is less, 
and thb results in far fewer trees and much more grass and 
shrubs. These areas often receive no rain for periods of several 
months. Areas that are drier than grasslands are deserts. 
Grassbnds are suitable for raising cattle and sheep, provided 
there are not so many grazing animab in a given area that they 
eat the grass too close to the ground and it dies. Grasslands often 
have wildlife that is hunted for recreaticm. 

A range manager supervises the use of public grasslands. Some 
private randies may hire a person to do the same kind of work, 
the range manager determines how many grazing animab may 
use a particular area, protects the area from fire, provides 
watering places for the animab, supervises the replanting of 
overgrazed or burned grassland, and regulates hunting. 

A range technician keeps the range manager informed by making 
surveys of the plants and animab in the grassland area (often by 
airplane, because of the great distances invoked) and supervises 
the work of range aides who flght fires, plant grasses, improve 
watersheds, and release or protect wikllife. 

ACTIVITY 3: Interviewing Workers 

Where thb is feasible, have one or more students interview a 
parent, relative, or close friend who is employed m an 
occupation dealing with forests and/or grasslands. Have class 
members discuss kinds of information and questions to ask. 
Following the interview, have the student identify the career 
explored, present fmdings and answer any questions their 
classmates nay ask. 
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ACTIVITY 4: Preparing a Bulletin Board 

Have each student cut out an illustration from a magazine or 
newspaper which shows forestry or grassland workers. 

Group these pictures on a bulletin board so as to iUusUate the 
many different occupations. Have students study and react to 
the display in class discussions. 



EVALUATION: 

The student can identify at least two occupations in forestry and 
two occupations in grassland management. 

The student can state how forestry workers and grassland 
managers contribute to his well*being and the welfare of the 
commanity and nation. 



Section C - Wildlife 



Topic I 



WHAT IS WILDLIFE? 



ERIC 



GOALS: After this lesson children should: 

Understand the difference between wUd and domestic animals. 
Understand the fact that a wild animaPs freedom is limited only 
by its ability to meet its needs without the interference of man. 

Realize that wildlife must include all life other than human or 
domestic animals or plants. 

Be aware of the divisions that exist in the animal kingdom. 



ACnVITV I: Defining Wildlife 

For our purposes, wildlife will be defined as any living thing that 
is not a human or domestic animal or a plant. Our emphasis will 
be on the vertebrates, but the interrelationships that exist in all 
areas of the animal kingdom will be discussed. 

Wild animals have one distinct characteristic that may be used to 
distinguish them from the rest of the animal kingdom. Their 
vdiole structure and motivation is to move within their natural 
sunoundings in order to meet their needs. The only linutations 
that are placed on wild animals are those that come from the 
natural environmental forces that surround them. 

TEACHER*S NOTE: It will be helpful at this time to review the 
needs of all living things with the children, because the differences 
that will be pointed out among wild animals will be very relevant to 
how each kind meets its needs. 



ACTIVITY 2: Learning About Divisions Within the Animal King- 
dom 

The animal kingdom is divided into groups that have similar 
characteristics. The first two divisions in the animal kingdom are 
vertebrates, those animals with a backbone, and invertebrates, 
animals with no backbone. 

On Worksheet C-6, have the children pick those animals that 
they think have backbones, and those they think do not. 

TEACHER*S NOTE: The animals shown on Worksheet C 6 are 
representatives not only of veterbrate and invertebrate animals, but 
also of the other divisions within the animal kingdom. If your 
science unit suggests that you give children more depth in the 
invertebrate classifications, this worksheet will help to introduce the 
unit. Our work with wildlife will be within the vertebrate division. 



ACTIVITY 3: Becoming Acquainted with Divisions Within the 
Vertebrates 

Vertebrates can be put into one of five groups. The following are 
brief descriptions of each group and may be used with pictures 



on Worksheet 02, to help children understand the differences 
between the groups. 

Mammals: 

If an animal has hair and mammary glands, it is probably a 
mammal. Mammals also have the kind of teeth that enable them 
to eat a variety of foods. They have teeth that nip and chop 
(incisors), teeth that stab (canine) and teeth that grind (molars 
and premolars). The young of all mammals feed from the 
mammary glands of the mother. 

Ask the children if they have seen a mammal lately. 

Reptiles: 

Reptiles can best be distinguished by two things: they have a 
skin tha* is made up of horny scales, and they have claws. 

Amphibians: 

Many amphibians resemble reptiles, but there are ways to tell the 
difference. Amphibians do not have scales. They usually have 
toes (sometime* the 5th toe is hard to locate). Amphibian young 
are always born in the water. Amphibians must always stay close 
to water because they have no way of preventing large losses of 
body water. 

Birds: 

Birds have feathers and hollow bones, both of which make them 
light enough to fly. Many birds have other adaptations to meet 
their needs, and these will be discussed in Topic V **Wildlife in 
the Air.** 

Fishes: 

Simply stated, fishes all iwim and can breathe under water. 
Again, we will take a closer look at fishes in our Topic III 
*^ildlife in or near the Water.** 



EVALUATION: 

Given the opportunity to define wildlife, children will demon- 
strate a knowledge of the following facts: 

Mdlife is any living am'mal except humans and domestic 
animals, whose freedom is limited only by its ability to adapt to 
its sunoundings. 

All wildlife can be put into two study groups: those with 
backbones and those without. 

Given the opportunity to name the five divisions of vertebrates, 
children will demonstrate a knowledge of the divisions (fish, 
reptiles, amphibians, mammals, and birds) and will be able to 
describe the general differences between them, as stated in 
Section V. 
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WORKSHEET C-2 



Mark an (X) by each animal that has a backbone and a (0) by each aniinal 
that does not. 




Section C - Wildlife 

ADAPTATION 



Topic II 



GOALS: After this lesson children should: 

Understand that the word adaptation means change. 

Understand that the environmental forces that surround an 
animal will dictate th^ way the animal will change. 

ACTIVITY 1: Discussing Change 

If we did not have clothing to wear, how might our bodies 
change to protect us from the cold? 

If we had to live in the ocean, what kind of changes in our 
bodies would be necessary? 

Point out to the children that one of the reasons that the human 
animal is so unique is his ability to create artificial adaptations 
that allow him to live and move about in environments other 
than the one he was naturally made for. 

Wild animals cannot do this. Thousands of years and many 
generations pass before itvz adaptation takes place. What 
happens to a species that cannot adjust to changes in its 
environment? 

ACTIVITY 2: Discussing the Environmental Forces That Cause 
Change 

Temperature: 

Ask the children if they have ever noticed how the hair on their 
pet animals changes in length and thickness as the seasons 
change. Only animals that can do this can live in areas where the 
temperature changes significantly. How do birds change to meet 
their temperature needs? How about fish? 



Food: 

Most animals must move around in order to get food. Some 
animals have developed fins with which to swim, wings with 
which to fly, or legs for running and climbing. 

Protection: 

Have the children discuss the physical features that each of the 
following aniinals use for protection: 

Elephant, squirrel, robin, snake, lizard, frog. 

Why are polar bears white? How well would a black bear do in 
snow country? How about frogs and toads? Does their color 
often match their surroundings? 

\Mut would happen if all of the animals in the world suddenly 
lost their ability to protect themselves? 



TEACHER'S NOTE: The above are but a few of the forces that 
combine to cause changes in animal development. Point out to the 
children that environmental forces act in combination to effect 
changes in animals, and that these changes take place very slowly 
over a very long period of time. 

EVALUATION: 

Given the opportunity to define adaptation, a child will 
demonstrate his awareness of the fact that adaptation is change 
brought about by the environmental forces that surround a 
species of animal. 



Section C - Wildlife Topic III 

WILDLIFE IN OR NEAR THE WATER 
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GOALS: After this lesson children should: 

r 

Understand that the animals that live in or near the water are 
usually amphibians and fishes. 

Understand the physical structure of fishes and amphibians that 
allows them to live in or near the water. 



ACTIVITY I: Discovering How Fisii Swim 

Fishes and amphibians are all very good swimmers. Swimming is 
their natural form of movement. 

The explanation of fish movement can be made easier by the use 
of an overhead transparency made from Master C-S. 

Have the children observe fish in a pond or goldfish bowl, and 
ask the following questions: 

How does the movement of fins enable fish to swim? 

What particular job does each kind of fin do? 

TEACHER'S NOTE: The caudal fin helps the fish to steer and 
brake. It also gives forward motion. Dorsal and anal fins help to 
keep the fish in an upright position much the same as the keel of a 
boat or the vertical stabilizer on an airplane. The pectoral fins move 
the flsh forward on backward, move as well as upward or 
downward. 



What do you think enables the fish to stay at a particular 
up/down level in the water? 

TEACHER'S NOTE: Fish have a svim bladder in which they can 
adjust the amount of air to avoid either floating to the surface or 
sinking to the bottom. Submarines adjust the air pressure within 
them for the same purpose. 

Demonstration of a swim bladder: 

Put a small plastic bottle with no water in it, and with the top 
closed tightly, in a container filled with water. Have the children 
observe the floating bottle and then add small amounts of water 
to the bottle until it will float somewhere in the middle of the 
water. This point is difficult to obtain-the bott'e will nearly 
always slowly rise or fall. Add more air and the bottle will rise. 
Add more water and the bottle will sink. 

ACTIVITY 2: Learning How Fish Breathe 

We know that all living things need air. The flsh has a particular 
organ called the gill that enables it to separate air from the water 
and use it for respiration and to control the swim bladder. 

The bottom of Master C-S may be helpful in explaining the 
breathing structure of fish to children. 

Water comes into the mouth and then flows over the gills and 
out the gill slit. Capillary beds are located in the gill folds. As the 
water passes through the gill folds, oxygen is taken out of it 
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MASTER C-8 



THE PHYSICAL PARTS OF A FISH THAT ENABLE IT TO SWIM. 




THE PHYSICAL PARTS OF A FISH THAT ENABLE IT TO BREATHE. 
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becaute the oxygen concentration in the blood is less than in the 
water. (Remember, oxygen will move trom areas of hSjih to low 
concentration.) Carbon dioxide, €X)2, is higher in the blt>od than 
in the water so it leaves the Mood, goes into the water, ind then 
out the gill slits. 

Food is removed from the water by the giil rakes that are 
connected to the esophagus and allow the collected food to go 
into the digestive system. 



ACTIVITY 3: Learning About Amphibians 

Frogs and salamanders are examples of amphibians. They spend 
part of their life in the water and part of it on land near the 
water. 

An amphibian must reproduce in the water. Ask the children 
what this means regarding the physical characteristics of the 
young? How would they breathe? How would they move? 

Metamorphosis is a very good example of animals adapting to 
their sunoundings. 

In the spring ge^ some frog egg> from a local pond or stream and 
put them in an aquarium so the children can observe first-hand 
the metamorphic change in amphibbns. 

In most freA water ponds in the spring, tadpoles should be very 
easy to catch and bring inside for observation. 

The diagram and explanation on Master C-9 will help guide the 
children*s observation. 



ACTIVITY 4: Discussing the Importance of Oean Water to Fidi and 
Amphibians 

In Section OAir, Topic I, "What is Atmosphere?" air is about 21 
percent oxygen. When a land animal breathes he has this much 
to use. 

The amount of oxygen that dissolves in water, however, is only 1 
percent. If the water became dirty and the 1 percent oxygen was 
used for decomposition, fish and amphibian in the first stages of 
life could be in trouble. Waters must be clean and free of 
oxygen-robbing dirt. 

ACnVITI^ 5: Learning About Other Animals That Live in or Near 
the Water 

Master OlO shows many pictures of animals that are neither fish 
nor amphibian, but do live in the sea. Some of these may be 
observable in your area. Help the children to discover the special 
body structures evident in each picture tha; snable the animals 
to live in the water. 

EVALUAHON: 

When asked the question '"What kind of vertebrate animals 
arc well suited for life in the water?** children will respond 
with the answer, "Fishes and amphibians.** 

When asked why fishes and amphibians arc well suited for life in 
the water, the children will give a;.swcrs that demonstrate their 
awareness of the importance of gills, swim bladder, and fms for a 
life in the water. 



Section C - Wildlife 

WILDLIFE ON LAND 



Topic IV 



GOALS: After this lesson, the children should: 

Be aware of the particular characteristics of land animab that 
enable them to survive. 

Be familiar with the wild animals that live in their area. 



TEACHER*S NOTE: This topic wiU be very general, and wiU 
depend on the kind of land animals that might be found in your 
area. The purpose will be to help the children discover the many 
forms of wildlife that surround them. 



ACTIVITY I: Gathering Information About Wildlife 

Ask the children to tell the kinds of wild animals they have seen 
in their area and make a list of them. When the list is complete, 
assign the children the task of gathering pictures and information 
about those animals. 

Some (Sidelines for information gathering. 

What is the animal called? 

How docs it move? 

What does it eat? 

What kind of body covering does it have? 
How does it protect itself? 



In what surroundings is it usually found? 

Are there any fecial characteristics that help the animal get 
along well with its surroundings? 

ACTIVITY 2: Developing a Bulletin Board 

Have the children develop a bulletin board that shows the 
animals that live in ^heir area and give information about each 
one. 

ACTIVITY 3: Interview Resource People 

Many state game commissions have excellent resource people 
who are willing to come and talk t'^ school children. Contact the 
local Game Commission and inquire about this service. 

A visit from a resource person will give the children the 
opportunity to ask questions that they have developed in 
Activities 1 and 2, but on which they could not find informa- 
tion. 

EVALUATION: 

Children will demonstrate the .following to the satisfaction of 
their teacher: 

A knowledge of th^ kinds of land animals that live in their area. 

T'iie ability to ans\/er the questiuiis in Activity 1 for several 
animals in each of the divisions: mammals, reptiles, birds. 
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A. Egg stages. 

B« In 10 to 14 days the tadpole emerges from the egg. 

C. In 2 to 3 months thu front legs come through, gill and gill 
slits are lost aiid the tail absorbed. Teeth are lost, the 
tongue develops, eyes and ears change for land use, and the 
young frog starts his life on land and lily pad. 
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Section C - Wildlife 



Topic V 



WILDLIFE IN THE AIR 



GOALS: After this lesson the children should: 

Understand the ^netal characteristics of birds. 

Possess guidelines and information «bout how to attract and 
study the birds in dieir area. 

ACTIVITY I: Examinii^ Biids: 

Usii«Woiksbeet013,(di9licate enough copies to give each child 
one) have the children observe a bird and fin the information in 
on die workdieet Hiis wiO he^ the children learn how to 
observe birds. At this point, try to help the student discover 
s i m i l a rities and differences. Do not be concerned about the 
identificttion of particular birds. Some studenU wOl naturally be 
more interested in this activity than others, so you may want to 
have extm worksheets for them. 

ACnvrrV t: U^ntifyiiv Birds 

Worksheet C4 offers sc z :4eas for bird feeders that are very 
simi^ to make. Race the feeders at different points around the 
sdioot and encoura^ the children to obsove them on aregylar 
basis. TlK frequency of visits to a particular feeder win pro^ 
depend on the amotmt of cover near the feeder. If cover is 
ladcing, make sure to point out to the children that birds need 
not only food but cover. 



Using a good field guide to birds, have the children try to 
identify the Hrds that they observed. The observation of birds 
can and should be an activity that goes on all year. The 
esublishnxnt of feeding stttions and bird attraction devices wiO 
make the activity very interesting and win give the children the 
opportunity to observe birds at dose rar^. 

ACTIVITY 3: Making Comparative Studies 

Place rmral bird feeders with the same kind and amounts of 
food tt different distances from dirubs or trees» and observe the 
results. 

Have the children develop t fist of the birds a>«erved in their 
area and notice how the kinds of birds observed ^laqge with the 
season and time of day. 

EVALUATION: 

Given the o|>portunity to describe a bird that he has observed, 
the student wiB mention the foOowii^: size, diape of tafl, color 
of breast, head, back, wiitgs and throat, and shape of bilL 

Given the opportttiuty to combine thecbscrvationof birds with 
a fidd guide sdected by the teadKr, the studau Witt be able to 
identify several species of birds that visit feedii^ sutions 
around the schooL 



Section C - Wildlife 

FOOD CHAINS 



Topic VI 



GOALS; After this lesson the chiUren diotid: 

Understand food chains within the wiUlife kingdom. 

Understand that all living things are a part of the food chain, and 
are therefore interdqiendent. 

ACTIVITY 1: QasBfyiig Animals by the Food They Eat. 

AD food is produced by green plants Review Forests and 
Gmsskmds, Topic VI. These plants are called producers. 

Animals are consumers, they eat the food that is produced. 

Animals that eat plants are called herbivores and are p;imary 
consumers.- 

Animals that eat meat are called carnivores and are secondary 
consumers. 

Animals that cat both plants and meat are called omnivores, 

TEACHER'S NOTE: The tenn meat-eaters and phnt-oters may be 
used without affecting the lesson. If the children are ready for the 
words above^ use them. 

Have the chiUren make lists of animals that are: 

1. Herbivores ^ 

2. Gunhrores 

3. Ommvores 

Which list should indude man? 



ACTIVITY 2: Understanding Why Animals Eat What They Eat 

Using the !ists9iL*!x>v)^ htve the chiUren try to find out rea^ns 
why certain animals eat^oertain tiuogs. Ha\^ them answex Ihe 



following questions: ^ 



If they have (ce|h, ^< kind of teeth do t^y have? 



How b% ure their bodiSi? x 

What kind o f feet do t^ have? (This questkm is particuiiriy 
important in the case o«^birdsL> 

A wolf is a carnivore. He must eat meat (remember "^Little Red 
Riding Hood?**). lions, tigers, and leopards are also carnivores. 

What do all four of the animals above have in common? 

ACTIVITY 3: Discussing Predator^Ptey Relationships 

An animal that is eaten is called the prey. 

ftedator-pror iclatbnships are very uDportant in nature. 

The fur companies in the North keep^records of the number of 
fox (predator) and rabbit (prey) Airst t&t are sold to them each 
year. The graph on page 77 is a representattTn of these findings: 
Bt* able to deHne the word 
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WORKSHEET 03 



Use as an aid in identifying birds • 




m 



WORKSHEET C-4 



Simple birdfeeders you can make. 
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Figure 09 

Ask the childreQ what this means to them. Why don't the foxes 
keep inoeastng as the rabbits increase? Why do the rabbiU and 
foxes both fluctuate in their numbers? What kind of information 
wouW we need to tell the whole story? 

TEACHER'S mtEz As foxes eat more rabbits, Uierc is less food 
for the foxes-so thne are fewer foxes. Fewer foxes mean more 
rabbits. Rabbits will only have a certain amount of vegetation upon 
which to Uve, so when their population reaches a oertan peak, the 
foxes start to have more food and their population increases, and 
the cycle begins again. 



Have the chiMrtn try to discover other predator-prey rektwn- 
ships among the animals in their state. 

ACTIVITY 4: Discussing Decomposers 

There are animals that eat dead animals and return them to the 
soil These arc called decomposers. Most decomposers arc very 
imall in size and large in number. They arc not equipped to kill 
their own food so they must eat animals that are already dead. 

EVALUATION: 

Given the opportunity to answer the questk>ns below, chiklren 
will demonstrate an awareness of the way food material cycles 
through the environment and will be able to explain the rok that 
producers, consumers, and decomposers play in that cycle. 

What would happen to our soil if oigamc material were not 
returned to it? 

What would happen to our plants if the soil did not provide the 
materials that they need? 

What wouM happen to our animak if the plants did not grow? 

Using drawings, photographs, appropriate labels and arrows, have 
the students de^t food cycles in the environment on a bulletin 
board. 



Section C - Wildlife Topic VII 

WILDLIFE {MANAGEMENT 



OOALS: After this lesson the chiklren shoukl: 
Be able to define the v/ord tubitat. 

Understand the relationship between habitat type and condition, 
and population. 

Understand the necessity of management of wildlife population 
size. 

ACTIVITY 1: Defming a Habiut 

Habitat may be described as the suncundmgs that provide an 
animal with the proper amounts of food, cover, and water in a 
condition of proper temperature range. 

Have the children explore the areas around their school and try 
to discover animal habitats. 

T£ACH£R*S NOTE: This can be done by the observation ot any 
one animal. Squirrels are a ^ocJ t:£3mple because they are abundant 
in most areas of the country. The grey squirrel requires woodland 
and prefers hardwoods. Have the cnildren observe a grey squirrel for 
a period of time and answer the following questions: 

Where did you first notice the squinel? (Describe the surround- 
ings.) 

What was the squirrel eating? 

Where did the squirrel run whcii he was frightened? 

TEACHER^S NOTE: The grey squirrti is uss^ '-.ere as an example. 
The same quo-s'iions can be asked and answered about any anim^ 
that the chiklreii observe in their neight)orhood. 

If any o'le hniiting factor within a habitat is not wtthiit an 
animaPs range of needs, the number of animals wiO decrease. 

Example: 

Squirrels like to eat acc/ns. In the middle of ameadow there is a 
very large oak tre^ occupied by 15 squirrels. 'iTie squirrels found 



plenty to eat and had good cover because the tree was very large. 
But for several years there was no rain and the tree did not 
produce enuu^ acorns to feed the 15 squirrels. 

Ask the following questk>ns regarding the above statement: 

What would happen to the number of squirrels in the tree? 

If some squirrels did not leave and find new sources of food 
and the number remained the same, what would happen to 
an 15 of them? 

If the tree ^e in your mea;!ow and you wanted to help the 
squirrr!i durii^ thh period of time, what would you do? 

ACTIVITY I: A Simubtcd Wildlife Management Probkm 

The average whftetail deer needs about 10 pounds of browse per 
day in the winter time. (Browse is usually considered tw%s that 
are 1/8 inch or less in diameter, and 10 pounds is about 1 bushel 
basket full.) 

The State Game Conun»sion is able to determine the amount of 
browse that is available for deer to eat in the winter woods. 

Suppose, for example, the Game Commission determined that a 
particular county had enough browse to feed 5,000 deer. They 
also know that the approximate number of deer in the county b 
8»500deer. 

This means that if 3,500 deer are not harvested, not only wiH 
they die of starvation, but the other 5,000 deer will nov get 
enough to eat and all of them will be affected. 

Under natural conditions, the deer population would have been 
controlled by the predator-prey relationship that was discussed 
in Topic VI, "Food Chains." Man, however, has done away with 
natural predators such as mountain lions and wolves because 
they not only ate deer but also cattle and sheep. 

The predator then must be replaced and the hunter serves this 
function, By keeping careful records of the hunters/hunter- 
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success ratio, the Game Commission can issoe the proper number 
of licenses and the ptopet number of deer will be harvested etch 
falL 

Have the children f«uie the foUowing pmblem* 

If 50 percent of the hunters ^oot a deer each year and you want 
to harvest 2,000 deer, how many hunting liccnset should be 
issued? 

TEACHER^S NOTE: While the Ogures in the above step are 
fictitious; the facts that support them are accurate and are a very 
good example of one of the ways that man must manage his wildlife 
re.wurces. 

EVALUAHON: 

Given the opportunity to define habitat, children will demon* 



Airate & knowledge of the fact that habiut b the place where an 
animal lives and that this place must provide the animal with the 
condition's necessary for life. 

Given the opportunity to answer the question: **What will 
determine the number of animals that can live m a given 
habitat?** children will demonstrate an awareness of the relation- 
ship of the quantity of food, water, and cover to the number of 
animals in an area. 

If asked ^y we sometimes tieed to haivest animab as a part of a 
management program, chiUien will demonstrate an awareness of 
the fact that man must sometimes take the place of the predator 
in order to keep animal populatnns in the proper relationship to 
their environment. 



Section C - Wildlife 



Topic VIII 



WILDLIFE AND MAN 



GOALS: After this leswn the diiklren siiould: 

Appreciate the fact that wikOife provkies man with many of the 
tUngs he needs. 

Understand that wildlife is a very tnq[>ortant recreatk>LV asset 

ACnvmri: understanding the Importance of Wikilife to Primitive 
lifan. 

Have the children study Indian tribes and answer the followiqg 
questwns about them. CTribes in this case do not mean just 
American Indians, but also Edumo, African, South American, 
and Australian tribes.) 

What kind of animals live near the tribes? 

What do the animab provide the tribes uitii? 

Do the Indians kill more animals than they need? 

ACnvmr 2: Undemanding die importance of Wikilife to Modem 
Man. 

Modem man depends on wikilife to meet not physical, but 
psychological and educational needsw 



Modem tedmology has enabled man to change thkigs in nature 
to meet his needs. This has caused man to forget that cnn 
thouili ho changes natural resources he still depends upon them 
and must u.^:? them weD. 

Throo^ the observauon of wiU creatures that use the natural 
resources directly, v:c are remmded of the dependence of living 
things on each other and on the natural resources that surround 
them. 

Chiklren shouU be encoura^ged to observe and study wiUlife. 
Even if the wikilife is a p^eon or a mouse in the nuddle of the 
dty, there is a great deal to learn from their behavior. 

EVALUATION: 

When adced to discuss the way some Uibes used wikilife, 
diiklren wiU demonstrate an awareness of the fact that wildlift 
was used to meet :hetr physical needs. 

If given the opportunity to observe wikilife diiklren will, to the 
satisfaction of their teacher, discover that animals are dependent 
upon natural resources. 



Section C - Wildlife 



Topic IX 



PEOPLE WHO WORK WITH WILDLIFE 



GOALS: After this iesson the diiklren shouki: 

Be aware of the occupatk>ns tlut exist in the area of fish and 
^Midlife management. 

Understand the nature of the wct^ performed by fish and 
wik'ife workers. 

ACTIVITY t: Discussing Occupations in Fish and Wikll^e 

The^fish in our streams and bkes, as well as the deer, rabbit, 
quail, and turkey in the forests of our country, are examples of 
the wildlife namral resources ava«'"^)le to us. Although eariy 
settlers depended heavily upon fish and game animals for food 
and fur, people today fish and hunt mostly for recreatk>n. 

Some of our streams and lakes are now fished so heavily that the 
natural growth in fish populatwn cannot keep up with the 
number of fish removed. Fish hatcheries grow Hsh from eggs to 
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fingerling size under cotttroDed conditions. These fish are then 
released .in kikes and streams at a size big enough to continue to 
grow for months and years. A Fish Hatchery Worker keeps the 
hatchery tanks clear^ collects the fish eggs, and cares for the 
small fish. 

An indhrkhial who studies the things that affect the number and 
kinds of fish in a particular stream or lake Is called a fish 
biologist By finding out what water temperatures, kinds of 
food, and water poiration do to fish, this person can recommend 
ways of improving condltk>n$ that will result in better fishing. 

A fish technician helps the fish biologist by collecting fish to 
determine what they have eaten, where they move in a kdce or 
stream, and which kinds grow best in a particular body of water. 

Although deer and rabbits are able to maintain thdr populations 
well, the young of ccrtahi v/iki game birds, such as quail, turkey. 
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ducK and pheasant do not suivive welL A game propagator is a 
person who works at a game farm and hatches c^s of these 
birds. The game propagator cares for the small bkds until they 
are big enou^ to get along on their own» vAien they are released 
in forests aiid open fields. 

areas where they are Iflcely to develop higher populations 
without any further help. A wildlife bkyhgist studies wildlife to 
determine the oonditioas under whidi they grow best, and then 
tries to provide Aose conditions. This individual often talks to 
groups of peq[>le who are interested in preserving the wildlife in 
our forests and natural areas. 

A wUdlfe technician he^ the wildlife bblogist by capturir^ 
animals for study, maintaining studv enclosures, and keeping 
records. 

A game warden, or game protector, patrols streams, lakes, 
forests, and wildlife preserve areas to make sure that fishermen 
and iHinters are not taking animals by illegal means or are not 
taklDg them from areas set aside as game preserves. Thb 
individual often helps release fish in streams or animals and birds 
in hunting areas or preserves. The game protector is e^pedalty 
concerned to protect species of animals that are in duiger of 
extinction. 



ACTIVITY 2: Devetoping a Bulletin Board 

Have the chiUren devefep a buUetii board of |»ctures of people 
working with fish and wikUife. Pictures may be found in sports 
of outdoor puUicatk>ns. Group the pictures so as to ilhistrate 
dusters of similar careers as well rs the many different jobs 
represented in this natural resources area. Have the students 
study and react to the di^lay during a dass discussion. 



ACnVITY 3: Interviewing Resource Peisons 

Contact the local game warden and arrange for him to meet your 
class at school or the dass to visit his ofHce to become better 
acquainted with thb work. 



EVALUATION: 

In an oral exercise, the student can identify at least four types of 
workers who manage and protect the wikUife and fish. 

The student can state how diHerent wildlife and fish workers 
coatribule to his weD-being and the welfare of the community. 



Section 0 - Water 



Topic I 



WHAT IS WATER? 
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GOALS: After this lesson the children should: 

Understand the chemical structure of water. 

Be aware of the nature of chemical combinations and hew two 
atoms can combine and form a molecule. 

AciiviiY 1: Describing a Molecule of filter 

An atom is the smallest partide of an eU^ment that can be 
identified as that element. 

% I 

Atoms consist of a nud^us that contains rxotons and i^utrons, 
and they also have electrons in orbit around them. ^ 

ftotons and electrons have elec^cal charges while i^utrons do 
not. The path that the electrons take aro<md tite nudeus of an 
atom is called an orli:. In some atoms wiih many electrons, the 
electrons may be i'' /ribufed in several orbia. Each orbit can 
hold only a certaL*. *iumot« cf electxom.. Hie first VTbif in an)^ 
atom* for example, will hola only 2 e?cctro(is. Tb^f^ext -Of ht| * 
will hold 8. A hydrot.'Li: atom, however, has e-^y one ^^ijrtron m 
its first orbit because ir has oniy one proton Ml one ni^on in 
its nudeus. 



/ ^ N 



Figure C-l a 

An atom that is in this condition will have an dectrical 
attraction for another atom that win share an dectron and thus 
complete the outer orbit with 2 electrons. 



An oxygen atom has an outer orbit with 6 electrons and 
therefore would need two more because the outer orbit of an 
oxygen atom win hokl 8. 

If we h.ve one oxygen atom that needs two electrons to 
complete its ouftr orbit and two hydrogen atoms that each need 
one dectron to complete their outer orbits, they will combine 
and form water. This is why we have the formula 0. There are 
2 hydroj^n atoms for eachv^xygen atom. | ^ V 

A dtagra|i of this mctecule ^f water would look like thli. 




Figure Oil 



The hydrogen will share one dectron from the oxygen atom, and 
oxygen wiU share one electron from the hydrogen aiom, and the 
combination wiU be balanced. 

EVALUATION; . 

Given the opportunity to explain the process vi^ere the atoms of 
hydrogen and oxygen comtwie to form water, chHdren ndU 
demonstrate to the teacher*ssatisfadion an undentanding of the 
basic dectrical attraction of one atom for another. 
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Section C - Water 



Topic II 



FORMS OF WATER 



GOALS: After this lesson children should: 

Undentand the physical properties of water. 

Understand that a change in the physical form of water is the 
result of a change in temperature. 

ACriVrrY l: watching Water Change 

Place an ice cube in a saucer and put it in direct sunligiht. 

Have the children observe the saucer from time to time until the 
water is gone and then ask the following questions: 

What words could you use to describe the form of the water 
as it changed? 

The children will observe the solid and liquid state, and may 
guess that when the water evaporated it became a gas. You 
should point out to them that they did not really observe the gas 
or vapor. 

How could we prove that the water actually evaporated and 
went into the air? 

What caused the changes to take place? 

ACTIVITY 2: Defining Words About Water Change 

Freezing: Water changes &om a liquid or vapor to a solid at 32*" 
Farenheit or 0*" Centigrade. 

Thawing: Water changes from a solid to a liquid at approxi* 
mately 33"" Farenheit or T Centigrade. 

Evaporation: The change of water from a liquid into a gas 
(water vapor), usually by dissolving into air. (We discuss this 
further when we talk about relative humidity in Topic III, The 
Water Cycle.) 

Condensation: When air with a very high water vapor content is 
suddenly cooled, droplets of water form as a condensate. (This 
% ca^ be demonstrated by breathing on a minor or window pane.) 

Precipitatiofi^: The way that water ^{Sk back t^earth in the 
f form of rain, sleet, snow, or hail as a resuft of water 



condensation in the atmosphere. 



hCWnn 3: Studying the Effect of Temperature on Wat^r 

All changes in the form of water depend upon temperaiire, and 
water reacts in unique ways as the temperature changes. ' 



For example: 
Cold 

As the temperature of water gets very close to the freezing point, 
water starts to expand rather than contract. This can be 
demonstrated by putting a small bottle filled with water inside a 
plastic container and letting the water freeze. This will break the 
glass bottle. (The plastic container will keep the broken glass in 
one place. Do not forget to put the cap tightly on the bottle and 
make sure it is completely filled with water.) 

After children have observed the above demonstration, ask then 
the following question: 

In what way does this demonstration explain the weathering 
of rocks? 



TEACHER'S NOTE: It is this characteristic of water that causes 
rocks to be broken apart by alternate freezing and thawing. 

Heat 

As water reaches approximately 21 2"" F (at sea level) , it boils. 
As water boils, it goes into a gaseous or vapor stage (steam). 

The warmer water gets, the more rapidly it evaporates; and as it 
evapmtes it absorbs heat from whatever surface it touches. This 
is called the Heat of Evaporation, and is very important to our 
weather patterns as we will see in the following topics on water. 



EVALUATION; 

When aked to identify and describe the physical forms of water, 
the children will describe them as solid (ice), liquid, and gas or 
vapor. 

When asked to describe the following list of terms, children will 
give descriptions that are satisfactory in the judgment of the 
{ teacher: 

freesdng, thawing, evaporation, precipitation, condensation 

When asked to discuss the relationship of water to temperature 
change, children wiii, by their comments, demonstrate a knowl- 
edge of the effect of a rise or fall in temperature on water. 



Sectioi\c kwater \ 

\ ^ THE WATER CYCLE 



Topic III 



GOALS: After this lesson children should: 

Understand that water is a renewable natural resource. 

Understand the relationship of water's physical properties to 
weather phenomena. 



TEACHER'S NOTE: The organization of this topic will be to first 
explain the general water cycle and then to explain and demonstrate 
the relationship of the physical properties of water to each stage of 
the cycle. Make an overhead transparency from Master C-1 1 for use 
when explaining the water cycle. The aim for now will be simply to 
have the chiklren understand what happens to the water, not how 
it happens. 



ACTIVITY 1: Learning About Water Form Vegetation 

Plants give off water through a process called transpiration. 
Transpiration is the evaporatk)n of water directly from plant leaf 
surfaces. 

The dew point is reached whenever moist air comes into contact 
with a surface that is cool enough to cause the water to condense 
on that cool 'face. (That surface couM be a house roof, an 
automobile, or a leaf blade.) 

ACTIVITY 2: Learning About Water from Ice 

If the vapor pressure (amount of water vapor in the air) above an 
ice or snow field is less than that on the surface, water will go 
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directly into the atmosphere as vapor through a process called 
sublimation. 

TEACHER'S NOTE: The process of sublimation also works in 
reverse. If the vapor pressure above the ice or snow is greater than 
that on the surface and the dew point is below the freezing 
tempeiature» water condenses on the snow or ice. 

ACnVmr 3: Learning About Water from Streams and Soil 

>K^ter from streams, soil, oceans, and rivers or any other water or 
land body, evaporates and goes into the vapor state in the 
atmosphere. 

TEACHER'S NOTE: Remember that all of the methods mentioned 
(transpiration and sublimation) are forms of evaporation and 
depend upon the same properties of water. We will now discuss the 
' relationship of evaporation to weather. 

ACTIVITY 4: Learning About Evaporation and Relative Humidity 

Relative humidity is the term that describes the amount of water 
that a given quantity of air contains at a particular temperature 
compared with the quantity it could hold if the air were fully 
saturated at the same temperature. It is always stated in percent. 
A 50 percent relative humidity means that the air contains 
one-half the amount of water it would hold if fully saturated. 

If you have weather instruments, you will either use a wet-dry 
bulb thermometer or a sling psychrometer to measure relative 
humidity. If you do not have imtruments for the measurement 
of relative humidity, you may make a sling psychrometer by 
using the following exercise. 

Have small groups of children m^^ure the relative humidity and 
ask them the following questions: 

Why does the temperature on the wet bulb side change? (If it 
did not change, you have a relative humidity of 100 percent. 
Simply re-phrase the question to why didn*t it change? 

What happens to the water as we sling the psychrometer 
around or as air flows over the wet bulb? 



EXERQSE 



Make a sling psychrometer. 

Procedure: ^ 
1 
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a. Purchase two inexpensive metal backed thermometers. 

b. Place the thermometep^back to back and drill boles at poinfe 
^ A, ^,andCasshown%&>w. t ^ i 

I. Put 'tonall bolts and n^l through hoMs B and C to ho]k the 
I t herii^o meters together|l ^ 

d| Put a \mzli key ring thr(Ai|h the hole in^poin t A. k 

elf Attach a length of cord^or light chain through ihe key tfyg 
l(^bout 12 inchesin length). ^ 

f. |A|tach the other end of the cord or chain to a handle so th«t 
Itm psychrometer will swing freely. Z 

g. l^sbig cotton, make a small sock that will fit snugly over oi^ 
of the thermometer bulbs. Just wrap one layer of the ootto^ 
around the bulb and tie it at the top and bottom as showt7 
below. [ 

h. Soak the sock in water until it is saturated. \ 

i. Sling the psychrometer around for 1 minute after reading ana 
recording both sides. 

j. Read and record the temperature from both sides again and 
refer to the chart below for the relative humidity. 

Example: A dry bulb reading of VS'^F and a wet bulb reading of 
65^F would mean a relative humidity of 65%, 



TEACHER'S NOTE: As the water evaporates from the sock, heat is 
required. This heat of evaporation oomes from the thermometer 
bulb and is reflected by its reading. This same principle is very 
important to the human iiody. Perspiration forms oii our body, 
evaporates, and takes heat away. This helps us to maintain our 
temperatureat 98.6**. 

What wouU happen to the water in the sock if we slung it 
around inside of a doud where the humidity if 100 percent? 

No water would evaporate because the air will not accept any 
more. No evaporation, no heat taken away, no temperature 
chang3. 

ACTIVITY 5 Studying the Formation of Oouds 

We have discussed the various ways that water gets from the 
various earth sources into the atmosphere, and how moist and 
dry air mix together. 

* t i. 

The ii?xt step in the wateScy* is the inovement of moist air. 

Air that is Ideated by thdsuim{|rajl<» lii^y other method will 
expand and rise. Ihe san^ ^^'^^ '^llwarm air is lighter than 
cool air, so it rises. Rising lir f&^ly\re||^ a point high in the 
atmosphere where it is codBed ^y surrcm^ding cool air and the 
water dissolved in it starts toicon^ense ora^jiny dust particles that 
are al\v;^ys pretent in the air^The^conderilltion of water on the 
dust particles makes very fine water drop4^ wltich we can see as 
a cloud. 1 ^ 

TEACHER'S NOTE: Tills same phenomenon can be observed close 
to the groui^d as fog. On i relatively calm, warm day, it is sometimes 
possible to 'i^^tch clouds form and enlarge overhead as masses of 
heated aic^^ into a cooler layer. 

Fog is W.illy a very low cloud and is formed when the amount of 
moisture^evaporated ^s into air that does not move upward 
anu Iz 2d '.he proper tet^iperature to cause condensation.. 

% 5» ) • 

Hot m^l7 breath exhaled on a cold day will also produce an 
immediately observable cloud, a» will water vapor (steam) 
coming from a tea pot. 

In the cases of fog, visible breath, >and steam a mass of air at 100 
percent R.H. is suddenly cooled, and the air can no longer hold 
all of the WLter vapor that it contains. (it has p^$:>ed the ''dew 
point")* so the water vapor conden^^s to form droplets that are 
visible. 
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TEACHER'S NOTE: Discuss the movement of air and air masses in 
Topic IV, "Atmospheric Cycles and Weather** in the section on Air. 
For now, our concern is to have children understand that as air rises 
it cools and water condenses. 

ACTIVITY 6: Learning About Precipitation 

Water has now reached the point through evaporation upward 
movement, and condensation where all it really has to do is fall 
out of the sky and it is back where it started from.' 

The condensed water that we observe in clouds is exactly the 
same thing that we observe when precipitation occurs except for 
one major difference. Water in clouds is too light to fall from the 
cloud. 

This "light water" is usually held up in the cloud because of 
upward air currents. In order for it to rain, the droplets of water 
in the cloud must "grow** large enough to become so heavy that 
these upward air currents can no longer hold them ag4U\st the 
force of gravity. 

Ask the children this question and see if they can see the 
relationship between a drop of condensed water and the water 
vapor that surrounds the drop. 

How does a water droplet grow? 

Prepare an overhead transparency from Master C-12. This will be 
helpful in explaining how water droplets grow. 

TEACHER'S NOTE: In order for precipitation to be understood, 
recall some of the things learned about water. For example: if the 
vapor pressure sunounding a water droplet is less than 100 percent. 



the water droplet will evaporate. If the temperature is above the 
de> ' point, water will not condense. Also, warm air is capable of 
heading more water vapor than cold air. Keep these things in mind 
when explaining precipitation and help children to recall the 
properties of water that cause rain, snow, sleet, or hail to occur. A 
drop of water falling from a cloud travels very fast and can hit the 
ground with great force. 

(Review Topic VI, Step I, "SoU Moves.") It is important for the 
children to be reminded of the role that plant leaf surfaces play in 
intercepting a water droplet and slowing it down before it reaches 
the soil. 



EVALUATION: 

Using Master C-11 as a criterion, children will be able to explain 
the pathway that a drop of water takes from any point on the 
chart through the water cycle. 

When shown Master C-11 and asked to explain what w happening 
to water at points "A," children will identify evaporation and 
transpiration. At point "B" they will identify upward move- 
ment, cooling, and condensation. At po?nt "C" they will identify 
precipiution, and at point "D** they will explain that leaf 
surfaces break the fall of water. 

Given the opportunity to dePme the terms evaporation, tran- 
spiration, sublimation, dew point, relative humidity, and vapor 
pressure, children will demonstrate their understanding of these 
terms to the satisfaction of their teacher. 



Section C - Water 



Topic IV 



WATER AND CUMATE 



GOALS\*After this lesson the children should: 

Understand that water changes temperature very slowly as 
compared to land and air. 

Understand the relationship of the cooling or heating of water to 
the movement of air. * 

ACTIVITY 1: Water Tempegture 

Water is very slow to heafcip or cool down. This is because water 
has a very high Specifl^eat. S?)ecific- heat is defined as the 
amount of heat requirfe to raise a particular amount of 
substance a particular number of degrees. 

One calorie heat is the amount of heat needed to raise 1 gram of 
water 1 degree centigrade. The specific heat of water is I calorie. 

Compare the specific heat of water - 1 calorie - to the specific 
heat of sand - .188 calories - and you can see that the amount 
of time it would take for the sun to warm the two surfaces 
would be quite different. 

The sand would heat up much more rapidly than the water 
during the day and would cool much more rapidly at night. This 
same thing is true of any land surface, and is very important to 
the climatic situation in a given area. Plants contain a lot of 
water; this is why forests ?nd grasslands change temperature 
much less rapidly and violently than deserts. 
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ACTIVITY 2: Learning About Land and Sea Breezes 

Make an overhead Uansparency from Master C-13 to show the 
effect of the different ways that land and water take up and 
retain heat. * 

During the day the land is heated more than the wi&er. The air 
over the land warms rapidly and rises. The cooler ^r over the 
water, being more dense, moves in to replace the healted air over 
the land, llie lower air masses then move from the wS<5r toward 
the land. At night the land cools more quickly than the air, the 
reverse takes place, and the wind direction changes. 



TEACHERS NOTE: This land/^^ea breeze |.»»ePcmp*ior is men- 
tioned here because it is particularly relevant to water. The 
relationship of this to overall weather conditions will be further 
discussed in the section on Air, Topic IV, "Atmospheric Cycles and 
Weather.** It should be pointed out that this occurs only in local 
'situations, and is mentioned here as an example. 

EVALUATION: 

Given the opportunity to discuss land and sea breezes, children 
will demonstrate a knowledge and understanding of the relation- 
ship of the specific heat of water to the movement of air as 
described in Activities 1 and 2. 
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Section C - Water 



Topic V 



WATER AND ANIMALS 



GOALS: After this lesson children should: 

Uhderstand the importance of water to animals. 

ACnvrrV l: Review 

Review *'The Effect of Man's Use of Natuial Resources/* Section 
B, Topic IV. 

ACTIVITY 2: Discussing the importance of Water to Animal Life 

Hie human body is approximately 71 percent water. A jellyfish 
is over 99 percent water! An embryo is bathed in a watery 
solution until birth; animals depend on water for every orpnic 
function. 

A solution of water is necessary for breathing, excretion, 
glandular activity, digestion, and heat dissipation. 

Water Loss 

Water is lost from animal tissue through excretion and evapora- 
tion. 

Ask the children to figure out why they perspire. How does 
perspiration telate to the things we learned about water in Topic 
III? 

Water Replacement 

We must maintain a constant amount of water in our bodies. 

The average person in the temperate zone must teplace 5-6 pints 
of water per day that is lost through perspiration and excretion, 

Mkiter and Survival 

Ifistory is filled with stories of people who have not been able to 
survive because they could not find a source of fresh water. 

It his been estimated that an animal could lose nearly all of its 
fat and 50 percent of its piptein and still survive, but if the body 
were to lose about 10 perccnt'of its water, death would occur. 

Dis. Frank and John Ci^^glhead, writing in to Sunhfe on 
Land and Sea, report that ^Nvithout water, a man in good health 
will become delirious in* about four days; death will occur in 
from eight to twelve days. If you have water and are in good 
health, you may live weeks without food. Survivors have been 
known to live for 10 days or more on as little as two or three 
ounces of water per day without causing any apparent bodily 
damage." 

ACTIVITY 3: Constructing a Solar Still 

An activity that you might use to help children to appreciate 
water and to simulate a method of obtaining water in a survival 



sttuation is the consttuctioa of a solar still shown on the 
Exercise below. Thb activity may also be used to demonstrate 
the water-holding capacity of sofl. 

EVALUATION: 

Given the opportunity to give reasons for our needing water, 
children will indicate a knowledge of the fact that none of our 
orguiic functions would work without water. 

Given the opportunity to describe the relationship of perspira- 
tion to body temperature regulation, children v/ill demonstrate 
knowledge of the way water reacts to changes in temperature 
and relative humidity.. 

E3CERaS£ 
A SOLAR STILL 

You will need: 1 piece 3* x 3* plastic 
1 tin can or jar 

Procedure: 

a. Dig hole 2 feet in diameter slopiiig to a depth of 1 foot 

b. Save soil from hole. 

c. Layer plastic over hole after placing can or jar in low part 
of hole to catch water. 

d. Seal e^ges with soil Unt they will also serve to hold 
plastic 

e. Phce stone in middle of plastic and alow plastic to slip 
until stone is right above but not toudiing jar. 




What win happen: 

The sun win heat the air between the soil and the plastic 
causing water in the soil to evaporate. This evirated water 
will condense on the plastic, run downhill because of '.Ivt 
sto ne, and drip in to the jar. 



Section C - Water 



Topic VI 



PEOPLE WHO WORK WITH WATER 



GOALS: After this lesson children should: 

List four or more occupations which deal with the natural 
resource water. 

Understand how different workers in water contribute to the 
childrcns* well-being and the welfare of the community. 



ACnVlTY 1: Discussing Occupations Relating to Water 

Witcr is one uf our most important natural resources. Crops can 
be grown only in good soil supplied with enough water. Qties 
can grow only if there is enough jrc water for drinking, 
cooking, and washing. P^per mills, steel mills, food processing 
companies, and many other industries can be located only where 



there is an abundance of good water. Tlie waste water from a 
community must be returned to the streams and riven in dean 
enough condition so, that the next community downstream can 
reuse it. In desert aieas the water stored behind dams can be 
used for inigating crops that could not otherwise be grown. The 
water fatting from these dams is often used to turn turbines that 
produce electrical power for pumping the irrigation water to the 
crop fields. 

Silt water fish are now eaten aknost everywhere in the United 
States. Some people study the plant and animal life of the 
oceans so more fish can be caught. 

A man who checks up on the quality of water for drinking* 
cooking»and wtOminaSkdzwaiarnuHirceinmtigalor. If he 
finds tiiat inter used for this purpose has become polluted, he 
must find the source of poDutioo and get it cleaned up so people 
wil not get sick from drinking undean water. 

A water wdl inspector does the same thing, except that instead 
of testing lakes, streams, and rivers be tests water from wells. 

Mnking water in most communities goes through a treatment 
plant before it is piped to homes, schools, Imsinesses, and 
factories. 

Any sit or other solid partides in it are filtered out and it is 
chlorinated to kill duease germs that might be present. A wsTer 
treatment technkmn operates the pumps, filter leads, and 
chkxinaliug madiines that are ufcd in doing this. 

Hie water that has been used for food preparation, washing 
dUies and people, or deposing of waste, is piped to a wastewater 



treatment plant where it is treated before being returned to a 
stream, rsver* or lake. The roan who controls the filter beds, 
processing tanks, and machines for adding chemicals is called a 
wastewater treatment plant technician. It is his job to see that 
the water that has been used by a community is d^ for the 
next community that will use it. 

An oceanogmpher has an interesting job. He studies the plant 
and animal life in an ocean, the ocean currents, tides, and 
temperatures. He may hdp commercial fhhermen catdi more 
fish; be may help people planning to build protecting breakwater 
walls or ship dianneb; he may help locate underwater mineral 
' deposits. 

ACnvmr 2: Taking A Fidd Tnp 

Take the dass to a water treatment plant or wastewater 
treatment plant Have the attendant describe his duties as he 
guides the students through the |4ant 

ACnVirV 3: Developing a Bulleun Board 

Have the children develop a bulletin board with pictures of 
wofken maintaining, developing, and protecting tiie rutural 
resource of water. Have the children react to the display in dass 
discussions. 

EVALUATION: 

Identify at least four occupations In the rutural resource area of 
water. 

State how different water workers contritNite to your wdlHieing 
and the welfare of the community and nation. 



Section C - Air 

WHAT IS ATMOSPHERE? 



Topic I 
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GOALS: After this lesson the children should: 
Understand the general composition of the atmosphere. 
Understand the dimensions and divisions of the atmosphere. 

ACnvmr l : Becoming Familiar with the Atmosphere 

Composition of the atmosphere by percentages. 

Nitrogen: Nitrogen gas makes up about 4/5 of the earth's 
atmosphere. This gas is very important to all living things because 
it is the essential element in proteins (see Step V, Grade 34, The 
Need for Food). 

Oxygen: Without oxygen, plants and animals couU not breathe, 
nor could fuels bum. Oxygen makes up about 1/5 of the earth's 
atmo^here. 

Carbon Dioxide: The photosynthetic process tells us of the 
importance of carbon dioxide, CO, to the food*making capa* 
bility of plants. No CO, -no food-no living things. CO, 
makes up a very small percentage of the earth's atmosphere, 
about 3/1000 of 1 percent. 

Water Vapor: The amount of water vapor present in the air varies 
depending on conditions. (See Section C- Water, Topic III.) The 
amount of water vapor ranges from 04 percent 

Dust Particles: There is a very small amount of dust in the 
atmosphere. This dust plays an important role in the formation of 
water droplets. (See Section C-''Water," Topic 111.) 

Other Gases: Helium, krypton, hydrogen, xenon, aigon, and neon 
are also p^ of the atmosphere and are very important to man. 



TEACHER'S NOTE: The important thing to emphasize when 
teaching children about the components of the atmosphere is that it 
is made up of particular things that have a particular purpose. This 
will be the basis for having the children understand the eHect of air 
pollution. 

AciivnY 2: Becoming Familiar With Atmospheric Layers 

The atmosphere is an ocean of air that sunounds the earth and 
acts as a reservoir for the gases that are so vital to life on earth. 
The atmosphere has four divisions: troposphere, stratosphere, 
ionosphere, and exosphere. 

Troposphere: We live in a Uoposphere, a layer of air that extends 
from 5*10 miles above the earth. We can Ihre in it because the 
conditions for human life -temperature, pressure, and amounts of 
necessary gases-aie present only in the lower part of this layer. 
As we go up in altitude and reach a levd of 3*1/2 miles, there is, 
for example, only 1/2 as much oxygen as there is at sea levd and 
the temperature is about ~55''F. All weather occurs in the 
troposphere. 

Stratosphere: The stratosphere extends from 10-50 miles up and 
is clear and cloudless except for occasional ice crystal douds at 
about 15 miles. 

A very important pait of the atmosphere located 2040 miles up 
is the ozone layer. This layer of very special oxygen atoms has the 
ability to absorb ultra*vioIet radiation from the sun. If all of these 
rays reached the earth, they would be deadly to living things. 

Ionosphere: Between 50 and 400 miles above tlie earth there is an 
interesting layer called the ionosphere. An ion is an electrically 
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charged particle and the ionosphere is filled with them. The ait in 
the ionoH>here is very, very thin, but still thick enougih to cause 
meteors and meteorites to bum up; thus they do not damage the 
earth. The ionosphere also allows man to send radio messages 
around the world by ''bouncing" electrical signals off the 
electrically charged particles (ions) and back down to the earth. 

t'xosphere: Air in the exosphere, which extends from 400 nules 
above the earth to 10-!8X)00 miles or until it can no longer be 
distinguished from outer space, is so thin that air molecules must 
travel enormous distances even to touch one another. 

TEACHER'S NOTE: When teaching children about the divisions of 
the atmoH>here, the emphasis shoaM be on the relevance of each 
layer to life on earth. The fact that the layers exist, and that each 
plays an important role in making life possible on earth, is more 
significant than distances or amounts. 



EVALUATION: 

When children are asked to list the things that make up the 
atmosphere, they will include in their list: water vapor, dust 
particles, oxygen, nitrogen, carbon dioxide, and other gases. 

When children are asked to tell what each of the above gases 
contributes to life on the planet earth (not to include other 
gases), they will demonstrate a knowledge satisfactory to the 
teacher of those uses mentioned in Activity 1 . 

When asked to describe the atmosphere in terms of layers going 
from the earth toward outer space, children will be able to put 
the layers mentioned in Activity 2 in the proper vertical sequence 
and demonstrate a knowledge of the characteristics of each layer 
that is satisfactory to the teacher. 



Section C - Air 



Topic 11 



THE ATMOSPHERE AND RESPIRATION 



GOALS: After this lesson the children should: 

Understand the body*s need for oxygen. 

Understand the process of respiration in relation to the 
atmosphere. 

ACTIVITY I: Learning about Respiration 

The body bums fuel (food) and the burning of. fuel requires 
oxygen and gives off carbon dioxkle. This occurs in the cells of 
animals. Blood from the lungs is rich in oxygen and low in carbon 
dioxide. Blood from the cells where fuel is being burned is lou' in 
oxygen and high in carbon dioxide. 

Make an overhead transparency from Master C-14 and trace a 
molecule of oxygen and a molecule of carbon dioxide outside in 
and inside out. 

1. The muscle is doing work and the celb in the muscle are using 
oxygen to bum fuel. This lowers the amount of oxygen in the 
cell below the amount in the blood stream and oxygen moves 
into the cell to be used. 

2. While oxygen is being u^ed to bum fuel, carbon dioxide is 
given off in the cell. This causes the amount of carbon dioxide 
in the cell to be greater than that in the blood and the carbon 
dioxide moves out of the cell and into the blood stream to be 
carried back to the lungs. . ^ . - 



3. Blood arrives at the lungs in a condition of low oxygen and 
high carbon dioxide. The air in the lungs is high in oxygen and 
low in Carbon dioxide. The carbon dioxide goes out of the 
blood into the air and the oxygen goes out of the air into the 
blood. 

4. Blood with h|gh oxygen is pumped around the body by the 
heart and the process continues. 

TEACHER'S NOTE: Point out to the chfldren that the real reason 
for breathing and circulation is to deliver oxygen to and remove 
carbon dioxide from the b'*dy*s tissues. Children must understand 
the body*s need for air with a particular quantity of pure oxygen in 
it or they will not understand the effect of air pollution on the 
human body. 

EVALUATION: 

Given the opportunity to explain the body*s need for oxygen, the 
chOd will be able to demonstrate an understanding of the 
following: 

Cells and tissues need oxygen to use food. When food is used, 
carbon dioxide is given off. Oxygen and carbon dioxide are 
transfened into and out of the body because they move from 
areas of high concentration to areas of low concentration. 



Section C - Air 



Topic III 



AIR POLLUTION 



GOALS: After this lesson the children should: 

Understand the sources and effects of air pollution on respiration. 



ACTIVITY I: Discussing Air Pollution and Health 

While the gas carbon dioxide is so necessary to life, the removal 
of one atom of oxygen produces carbon monoxide, which is a 
danger to life. 

Carbon monoxide is a colorless, odorless, tasteless gas that we can 
take into our lungs without even knowing it. 




Ask the children what would happen to them if they breathed air 
containing high amounts of carbon monoxide. 

TEACH£R*S NOTE: If the children understand that the tissue 
need oxygen, then their initial conclusion should be that anything 
besides oxygen may be harmful. The following information may 
help to explain exactly why just one pollutant, carbon monoxide, is 
harmful to them. 

We have discussed the body's need for oxygen and the way the 
body takes care of that need. If the air we breathe has high 
amounts of carbon monoxide in it, then the blood cannot carry 
enough oxygen to the tissues where food is being bumed, and the 
tissues will be harmed. 
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ACTIVITY 2: Solvuig Air PottutkHi Problems 

It is necessary to give children some idea of wheit air pollution 
comes from or they will not realize the effects of trying to stop 
it. 

About SO percent of all air pollution comes from transportation: 
cars» trucks, and so forth. 

.21 peicent of aii pcdlution comes from energy production 
(electricity). 

14 percent from industrial processes. 

8 percent from forest fires. 

S percent from solid waste disposal. 

It is easy to see that any e^ort we make to reduce air pollution is 
going to affect four areas that are very important to us: 
transportation* electric power, industrial products, and solid 
waste disposal. 

Using the figures above, have the class discuss the e^ect on 
themselves of solving air pc^ution problems. 



The follovving question may help to start the discussion: 

What would happen if the manufacturer of your favorite candy 
bar were forced to put a one million dollar anti-pollution 
device on his factory*s smokestack? How would it afTect you? 
How woukl it a^ect you if he did not have to put the 
a.^*. -pollution device on his smokestack, but just kept on 
producing pollution? 

EVALUATION: 

When asked to explain the effects of carbon monoxide pollution 
on the body, children will demonstrate an awareness of the fact 
that carbon monoxide in the air gets into the blood and causes 
the blood to be unable to carry as much oxygen as it should. 

When asked to discuss the solution of air pollution problems, 
children will demonstrate by their comments that they are aware 
of the fact that pollution solutions are going to Uke money and 
citizem will have to pay at least a portion of that money. 

Given the opportunity to set in order the sources of air pollution 
from highest to lowest, children will list as sUted in Activity 2. 



Section C - Air Topic IV 

ATIVIOSPHERIC CYCLES AND WEATHER 



GOALS: After this lesson the children should: 

Understand that weather is a condition of the atmosphere. 

Understand and use knowledge about atmo^heric conditions 
that will help them to forecast weather. 

TEACHER*S NOTE: Relative humidity has been discussed under 
"The Water Cycle,** Topic III, Section C-''Water,** and wiU be used 
with this toi»c on weather. 

ACnvrrV l: watching the Weather Report 

Assign the children the task of watching a weather forecast on 
television for one week with the following objectives in mind: 

To become familiar with the terms used, especially relative 
humidity, windspeed, wind direction, barometric pressure, 
cloud cover and type, precipitation, and cold and warm 
fronts. 

At the end of the week, ask the children the following question: 

What records would you need to keep in order to do your 
own weather prediction? 

The class should now be fanuliar enough with weather terms to 
be able to know the components of a 'veather station. 

ACTIVITY 2: Constructing a Weather Station 

When the children are familiar with the kinds of information 
necessary to predict the weather, give them the opportunity to 
develop their own weather station, and to discover more about 
each facet of the atmosphere. 

The development of weather instruments such as the wet-dry 
bulb hygrometer, the sling psychrometer, the barometer, the 
anemometer, the rain gauge, and the wind direction indicator 
will help the children to understand better each of the things 
that the instruments measure. 

Should commercial instruments be available, the children should 
still be encouraged to make thdr own or at least be able to 
explain how the commercial instruments work. Commercial 
instruments are very helpful in testing homemade ones for 
accuracy. 



Placement of the Weather Station: A weather station should be 
placed in an open area. It should be well ventilated but covered 
to protect the instruments from lain. Barometers can be placed 
it^he dassioom. The air pressure will be the same inside as it is 
outside. Worksheet C-S provides plans for a weather station. 

Contents of the Weather Station: A weather station should 
include a wet and dry bulb thermometer or a sling psychrometer, 
a rain gauge, a barometer, and a chart showing cloud types. 
Worksheet OS gives plans and parts for the construction of a 
weather station house and stand that can be made from 
decorative shutters. 

Barometer: An Exercise on page 92 shovw how to make a 
honnemade barometer. If the children make one of these, have 
them exf^ain to the class how and why it works. Ask them to 
think about other ways to measure barometric pressure. 

TEACHER'S NOTE: Barometric pressure is really the pressure 
caused by the weight of the air above the barometer. It weighs 
about 15 pounds. If one were to weigh a 1 square inch column of air 
Uken from sea level to the edge of the exo^here it would weigh 
approximately IS pounds. The weight of the air will vary from day 
to day in the same place. This happens for two reasons: Warm air is 
lighter than cold air. Moist air is lighter than dry air. 

You can see that an instrument that measures the temperature and 
moisture of the air above us would be very important in the 
prediction of v/eather. A change in the weight of the air can mean a 
change in moisture content or temperature or both. 

Thermometer: The temperature at the weather station should be 
recorded at two times during the day, the highest point and the 
lowest point. This may be difficult to do because the Idwest 
temperature usually occurs at night and the children are not in 
school. The local television or radio station gives highs and lows 
for the day. This can be used to supplement the record. 

Rain Gauge: An Ex^cise on page 92 shows how to make a rain 
^uge. The dimensions are fairly important. Can the children 
figure out wliV this is so? 

Precipitation s2;ould be measured over 24'hour periods of time 
and recorded. 

Wet'Dry bulb Thermometer or Sling Psychrometer: See page 82. 
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WORKSHEET C-$ 



CODE „ DESCRIPTION 

A 1 Plywood 1/2" x 17" x 28" 
AA Exterior Fir 

B 1 White Pine 3/4" X 1-1/2" X 24' 

C 1 White Pine 3/4" xl"x 24" 

D 1 Plywood 1/2" x 13" x 24" 
AA Exterior Fir 



E 4 White Pine Shutters 1" x 12" x 18 



F 1 Plywood 3/4" x 14-3/8" x 24" 
AA Exterior Fir 

G 1 >^dow Sash and Pane 
1-1/4" X 20" X 24" 

H 2 White Pine 3/4" xl"x 18" 

I 1 Masonite*Ftgboard 
1/8" X 16" X 18" 

J 4 White Pine 1-1/2" x 2" x 42" 

K 1 White Pine M/2" x 2" x 18" 

L 1 White Pine M/2" X 2" X 19" 

M 1 White Pine M /2" x 2" x 27" 

N 1 White Pine 1-1/2" x 2" x 29" 




Weather Station 
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EXERQSE 
MAiaNG A BAROMETER 

Make a tin can barometer. 
Materials: 

One tin can, a broom straw or soda straw, a rubber band, a piece 
of Sarin Wrap (large enough to cover the top of the can), a piece 
of scrap papei, and a paper cHp. 

CoRitruction: 

Place Saran Wrap over the top of the tin can and hold ti^t with 
the rubber band- 




Wrap the paper around the can so part of it is higher than the 
top of the can, and staple in place. 




Attach straw to the middle of the Saran Wrap with glue or Upe. 




Mark the position of the straw on the paper with a paper clip, 
and watch to see if the straw moves up or down. 




ERIC 



If the straw moves toward the high, the weather will be fair. 
If the straw moves toward the low, there is a storm coming. 



EXERQSE 
MAKING A RAIN GAUGE 

Materials Needed: 

I 1 " olive jar (pickle jars will do if they are long and nanow) 

I S" funnel 

I coffee can (2#) 

Ismail file 

If funnek or bottles of the sizes mentioned above are not 
available, the following formula may be used to determine the 
amount of rainfall: 

r = Radius of olive jar 

—z X D - Rainfall in inches R - Radius of funnel 

R» 

D Depth of water in small 
container 

Procedure: 

a. Mark the pickle or olive jar in 1/4" incre-nents using a 
small file to mark glass. 

b. Place the fUnnel so that the' rain goes directly into the small 
pickle or olive jar. 

c. The coffee can should be con^letely covered by the funnel 
so that water will not get into the can unless it overflows 
from the pickle or olive jar* 




Wind Speed: Worksheet C-6 contains a Beaufort Scale of wind 
force m^ch can be used to estimate the speed of the wind. 

ACTIVITY 3: Predicting the Weather 

Using the chart on Worksheet C-IS have the children keep 
accurate records of the instrument readings and observations. 
The fust month should be devoted to the conect gathering of 
information and description of the actual weather that exists 
each day. 

After one month of collecting daU and recording actual weather 
conditions, let the children see if they can predict weather for 
the days ahead by using the daU collected before. 

This is a matter of looking at a particular set of conditions and 
saying, the last time these conditions vfere present such and such 
a thing happened Let them discover the relationshq) between 
accurate oata cdl6ction and prediction from past records. 

EVALUATION: 

Given the opportunity to explain weather instrument 
construction and use, children will demonstrate an 
understanding of the particular principles that make the in- 
struments work. 

Given the opportunity to predict the weather, children will be 
able to demonstrate an ability to recognize cause and effect 
relation$hii>s between recorded weather data and actual weather 
conditions. 
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WORKSHEET 



Beaufort Scale of Force 



Beaufort 
Number 


Specifications for Use on Land 


Miles per Hour 
(iUtute) 


Terms Used in 
U.S« Weather Bureau 
Forecasts 


0 




Less than 1 




1 


Direction of wind shown by smoke 
draft, but not by wind vanes 


1-3 


• 


2 


Wind felt on face; leaves rustle; 
ordinary vane moved by wind 


4-7 


Light 


3 


Leaves and small twigs in constant 
motion ; wind extends light 

flag 


8-12 


Gentle 


4 


Raises dust and loose paper, small 

hranrhM arc movfcd 


13-18 


Moderate 


5 


Small trees in leaf begin to sway; 
crested wavelets form on inland 


19-24 


Fresh 


6 


Large branches in motion; 
whistling heard in telegraph wires; 
umbrellas used with difficulty 


25-31 






Whole trees in motion; inconvenience 

felt in walking against uHnrf 


32-38 


Strong 


8 


Breaks twigs off trees; generally 

impedes prn^eu 


39-46 




9 


Slight Structural damage occurs 
(chimney pots and slate 

remnvprf) 


47-54 


Gale 


10 


Seldom experienced inland, trees 
uprooted, considerable structural 

damage ncriir« 


55-63 




11 


Very rarely experienced; accom* 
panied by wide-spread 

damage 


64-75 


Whole 
gale 


12 




Above 75 


Hurricane 
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Section C - Air Topic V 

PEOPLE WHO PROTECT OUR ATMOSPHERE 



GOALS: After this lesson the children should: 

Be awire of the occupations that are available in the natural 
resource area of air. 

UndersUnd the nature of the work tasks performed by air 
pollution control workers. 

ACTIVITY 1: Discussing Air Pollution Control Occupations 

The air surrounding the earth is so vast that it is difficult to 
think that we can actually put enough harmful materials into it 
to cause injury to plants, animals, and to ourselves. Yet this is 
exactly v^t has happened to the air around many cities. The 
problem is especially bad on hot days when there is very little air 
movement. The exhaust gases from automobiles contribute a 
major portion of these air pollutants, while industrial plants 
contribute much of the rest. 

The cities, states, and the federal government employ air 
pollution control supervisors who conduct studies of air pol- 
lution, recommend control nteasures, and report air polluters 
who refuse to comply with laws designed to reduce pollution, 
liiey arc assisted tv oir pollution control technicians who collect 
and analyze air samples for detection of air polluting chemicals, 
test anti-pollution devices, investigate cases of pollution, and 
estimate costs of equipment to control air pollution. Air 
pollution control technicians usually specialize in a particular 
kind of work, and may be called air monitoring technicians, 
source testing technicians, compliance section technicians, or 
engineering section technicians, A person who helps these 
technicians by keeping equipment in working condition, oper- 



Section C - Land Space 

LAND USE 

GOALS: After this lesson the chiklren should: 

Understand man's use of land space in terms of agriculture, 
buildngs, transportation, and recreation. 

Appreciate the amount of land used for each of the above 
purposes. 

Be able to measure land. 

ACnvrrYl: pacing 

Land is usually measured in acres or parts of an acre. An acre of 
land consisu of 43,560 square feet. This figure is relatively 
meaningless to a chiki because it is difficult for a chiki or an 
adult to conceive 43,560 of anything. It is much more effective 
to have the chiM experience an acre* This activity is a good math 
experience and will help the chiki to appreciate better an acre of 
land space* 

Each chiki will have a pace or step that is unique to him. 

Measure off 100 feet on the school grounds and have each chiki 
walk the 100 feet and count the steps it ukes him to walk up 
4nd back, one round trip. 

Have the chiklren divkle the number of steps by two and get the 
average number of steps per 100 feet. 



ating equipment, and recording readings is an aiir pollution 
control aide, 

ACTIVITY 2: Taking a Fieli* Trip 

Arrange tQ take the class to an air mcnitoring station. Have the 
air monitoring personnel discuss their work with the class. 

.ACTIVITY 3: Preparing a Bulletin hozxd 

Have each child cut out an illustration from a magazine or 
newspaper which illustrates air pollution control workers. Group 
these pictures on a bulletin board so as to illustrate the many 
different jobs in the protection of the air. 

Have students study and react to the display in class discussio n. 

ACTIVITY 4: Interviewing Workers 

If possible, have one or more students interview a parent, 
relative, or close friend who is employed in an occupation 
dealing with 'minearals and/or peuoleum products. Have class 
members discuss kinds of information and questions to ask. 
Following the interview^ have the students identify the career 
explored, present findings, and answer any questions the 
claismates may ask. 

EVALUATION: 

In an oral exercise, the student can identify at least two types of 
workers who contribute to the protection of the atmosphere. 
The student can state how differeiU air pollution control 
workers contribute to his well being and the welfare of the 
community. 



Topic I 

PLANNING 

Ask the chiklren to figure out how far they walk when they take 
one normal step. For example, if a chiki takes 50 steps per 100 
feet, then the length of his step is two feet. 

A pace is defined as two steps. Therefore, the chiM in the 
example above wouki have a pace of four feet. 



ACTIVITY 2: Measuring Land 

The children are now ready to measure land space and to 
compare the amount of space used for different things. 

If your school ground is four skied, have the children pace off 
the perimeter and figure out how many acres are in the total 
school property. If the school does not lend itself to this kind of 
measurement, then make measurements of particular things such 
as: 

Area used for the school buikling. 
Area used for parking cars. 
Area used for sidewalks. 
Area used for play. 
Area used for other things. 
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If you have enough open space around the school, let the 
children measure off one acre. Thb is a square with about 208 
feet on a side. Let them walk around it, sund inside of it and 
look out, and generally get the feeling for iu size. 

ACTIVITY 3: Discussing Land Use 

TEACHER*S NOTE: There are 2 billion, 266 mitUon acres of hnd 
in this country. Our problem is to help the chiUrer. to see how it is 
used. The foUowing activity will help them to do this: 

We have klentified one acre in Activity 2. The foUowing 
infomutbn can be used to show the children how much of each 
acre in our country b used for cropland (20'^), grazing kind 
(28%), forest kind (33%), recreational bnd (3^), specbl use of 
bnd-highwayi, roads, towns, airports, wikSUfe tefuges, and any 
bnd requking devek>pment-(4%), and miscellaneous uses- 
deserts, marshes, bare rock areas, tundra-<12%). 

Have the children divide a square acre into segments propor* 
tional to bnd uses in thb country. 

Cropland: Measure 4L6 feet ak)ng one skle and draw a 
papendicubr line to the other side. 

Gming Lnnd and Pasture Land: Measure 56.6 feet and draw a 
perpendknibr line to the other side. 

Forest Land: Measure 68.6 feet and draw a perpendkubr lirie to 
the other side. 

Recreation Land: Measure 6.2 feet along one side and draw a 
perpendicubr line to the other side. 

Special Purpose Land: Measure 8.3 feet along one side and draw 
a perpendicubr line to the other side. 



Miscellaneous Land: Measure 25 feet ak>ng one side and draw a 
perpoidkubr line to the other side. 

TEACHER*S NOTE: Every year as our popuUtlon grows, the way 
bnd b used changes. For example, about 2 milUon aues of bnd 
eadi year are converted from agricuhural to non-agricultural use. 
One million acres are converted to recreation areas, 160,(K)0 are 
covered by highways, 420,000 become reservoirs and fk>od control 
projecU, and 420,(X)0 are developed for urban ur«s. 

A square out of the acre that shows the amcunt of bnd people 
actually live on in thb country woukl be very stt>alt in comparison 
to the others, and would measure about' 20 feet oi> a side. We use 
more bnd for highways and roads than wc live oru 

Point out the rebtionship of popubtion growth to bnd use 
patterns. 

Ask the chiklren thb questk>n: If our populatk>n keeps 
increasing and our cities keep getting larger and brger, what will 
happen to the rest of the bnd? 

One mife of intersUte highway ukes about 10 acres of bnd. 
What will happen if we continue to build highways? What will 
happen if we do not? 

EVALUATION: 

Given the opportunity to measure an area of open space by 
pacing, the diild will be able to measure it and determine how 
many acres or what part of an acre the land is. 

Given the opportunity to Ibt the ways that bnd b used in thb 
country, the chikl will mention forest bnd, grazing bnd, 
cropbnd, recreation bnd, land to live and travel on, and bnd 
that is not used because it is desert, tundra, or marsh. 



Section C - Land Space 

OCCUPATIONS IN LAND USE 
PLANNING AND OUTDOOR RECREATION 



Topic II 



GOALS: After thb lesson the chiklren should: 

Be aware of occupations in the areas of bnd use pbnning, 
zoning, and outdoor recreation. 

Understand the nature of the work tasks performed by workers 
in these areas. 

ACTIVITY 1: Discussing Occupations in Land Use Pbnning 

Our country has many kinds of bnd-mountains, pbtns, liiUs, 
swamps, deserts. Some soil b rocky and steep; some is deep and 
fertife. Our most important bnd is the bnd that b suitabfe for 
growing crops that feed us. It must have adequate rainfall (or 
irrigation water) and be reasonably kvel and free of rocks so 
machinery can be used on it. It must drain well and be 
reasonably fertile. Our next most important bnd is where 
factories, houses, schoob, and public buikiings are built. These 
make up towns and cities. They require fairly fevel bnd that 
drains well; the soi! need not be fertile, and rocks are not a 
serious probbnu Land that is too steep, rocky, and infertile for 
cities or farms is often reserved as forests whkh supply us with 
wood for buikiings, furniture, und paper. Rangebnds are areas of 
limited rainfall suitable for cattle and sheep if they are given 
pfenty of space to search for food. 

When our country was young, there were far fewer people and 
there seemeH to be plenty of bnd for all purposes. Now cities 
and towns are crowing, farms must produce more food than 
before, and even our forests must be carefully managed so we 
can have a steady supply of wood products. Frequently peopb 
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in a community now have to ask themseWes if a particular area 
of bnd would be best used for producing crops or for new 
factories and houses. Often so many facts have to be collected 
and studied before a decision can be made that a community, 
township, county, or state may have experts in bnd pbnning to 
help thenu 

Land pbnning usually involves a study of the bnd area as it is 
now used and making plans that involve its future use. Rarely is 
it possibfe to pbn a new city where none existed before; and a 
whole new area of cropbnd is devek>ped only on the unusual 
occasion of a brge new dam being built to supply irrigation 
water. 

A chief planner is a person who has very carefully studied 
ahemathre ways to use bnd. He has traveled a lot to study how 
people have used land and how they have deckled upon the best 
use. Hb main work is to advise bnd pUnners and municipalities 
as they work together to solve land use probfems. He is an expert 
consultant. 

A land planner (also often calfed city pbnner, urban planner, 
re^onal planner, or town pbnner) is usually empbyed full time 
by a city, township, or county to recommend how its bnd can 
best be used. He studies maps of the physical features of the area 
and suggests ways of improving what is already there. He makes 
maps of proposed use, showing where homes, stores, schoob, 
apartments, and factories might best be pbced. He also shows 
where roads and water and sewage lines shouM go and where 
parks should be located so most people can get to them easily. 



A planning technician (also often called a planning associate or 
planning analyst) is responsible to the land planner. He collects 
the information ab^iut an area, such as soil type, land features, 
exbting structures* road systems, sewage systems, water systems, 
and elecm< \i |.^wet. He also determines how rapidly people, 
buanesscs, and industry or agriculture are likely to move into 
the area. From all of thb information he draws plans (perhaps 
several altematiw ones) showing how the land space could best 
be used to satisfy the interests of everyone concerned. 

A planning aide works under the supervision of a planning 
technician He collects the information needed by examinir^ 
maps and in some cases by surveying an area. He does the actual 
dnwing of alternative plans under the direction of the planning 
technician. 

A zoning inspector works for a city or town or township. He 
inspects houses, factories, and other buiklings or structures 
under construction to see that they comply with zoning laws and 
safety codes. Most cities, towns, and townships have mapped 
certain places for houses* others for apartments, businesses, and 
factories. Each of these areas is a "zone." The inspector makes 
sure that someone does not buikl a factory (for example) in a 
place where only houses are supposed to be built. A zoning 
technician helps the zoning insr?ctor by drawing maps, answer- 
ing questions about zoning, und sometimes by also making 
inspections. 

ACTIVITY 2t Discussing Occupations in Outdoor Recreation 

Many cities have open spaces with trees and lawns and play areas 
because mo' t peopk are happier when they can be outdoors 
playing games, walking, or resting in pleasant places during their 
leisure time. 

Many states have large parks on rivers, lakes, oceans, or in 
forested land where people can go hiking, swimming, or fishing. 
There are similar privately owned areas that are camps and parks 
where the same things can be done. 

The federal government also has developed nationa! forests, 
parks, and "monuments** where people can enjoy their vacations 
doing interesting things outdoors. Many of these national areas 
are especially preserved because of their historical importance, 
such as Valley 1-orge or Gettysburg. Others are preserved for 
t.heir natural wonders, such as the Grand Cinyon or GlarW 
National Far k. 



The parks are kept neat and dean by park wooers who mow the 
fawns, care for the trees and shrubs, repair buiklings and 
structures, and dispose of rubbish. 

In a campground, the person who mainuins the park b called a 
campground caretaker. He makes sure the campground is neat 
and dean at all times and that campers obey the rules that are 
set up so everyone will enjoy camping. People working under his 
direction collect camping fees, mow fawns, oolkct rubbish, and 
do many other things. If there is swimming, he supervises the life 
guar%ts. 

If tht park is a faige one with interesting pfants, animals, trees, 
streams, or rock formations, it may have a park naturalist. He 
often conducts tours, gives talks, or sets up exhibits to expfam to 
visitors the spect?l things in the park. 

Some parks are so faige that people can OiStly get lost in them 
while hunting or fishing. Hunting and fishing guides may be 
hired to help visitors find their way in parks. These guides aU 
know where certain fish or animals are most likely to be found. 

A park of any size usually has a park foreman who supervises the 
workers in the park and keep things running smoothly so visitors 
enjoy being in the park. 

ACTIVrrV 3: Taking a Field Trip 

Arrange to uke the cfass to a regional pfanning office and/or a 
municipal, state, or federal park. Have the workers describe their 
work duties to the chiklrem 

ACTIVITY 4: Fteparing a Bulletin Board 

Have each child cut out an illustration from a magazine or 
newspaper which illustrates fand use pfanning and outdoor 
recreation workers. Group these pictures on a bullstm board so 
as to illustrate the many different jobs in these areas. Have 
students sV^dy And react to the dispfay in cfass discus^ons. 

EVALUATION; 

In an oral exercise, the student can identify at least three 
occupations in fand use pfanning and three occupations in 
outdoor recieatwn. 

The child can state how these different occupatwns contribute 
to his well bving and the welfare of the community. 



Section C - Minerals Topic i 

MINERALS AND MINERAL FORMATION 



GOALS: After this lesson the children should: 

Understand the structure and formation of minerals. 

ACTIVITY I: Discussing Minerals 

Minerals are elements or combination of elements. 

Discuss the following sUtements with the chiUren: 

Gold is an element and a mineral. It is not combined with 
anything else and can be found in nature in the pure state. 

Quartz on the other hand, is a combination of two elements, 
silicone and oxygea These two elements combine to form Si02 
or quartz« 



Minerals that aie elements were formed when the earth was 
born. 
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Elemi ots then began to combine under cerUin conditions of 
temperature and pressure and form other minerals. 

ACTIVITY 2: Growing Oysta Is 

One of the physical characteristics that is unique to minerals is 
crvstal formation. 

Have tne children k)ok at grains of sand, salt, and sugar under a 
microscope and draw the predominate shape they see. These 
shapes ati) unique to each of the minerals and can be used to 
identify them. 

The following demonstration vwll give the children the op- 
portunity to obvrve crystal formation. 

Materials Needed: 

1/4 cup salt 

1/4 cup bluing 

1/4 cup water 

1 tablespoon ammonia 
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Eroceduie: 

Mix the above together and pour over crumbled paper towels 
in a pie pan. Add small amounts of food coloring and the 
colors will show up in the crystals. Crystals will start to form 
in about one hour and will continue for about five hours. 

Have the children observe and describe some of the crystals. 

TEACHER*S NOTE: The observation of crysUl srowtb above is a 
"^fast** version of what happens in nature. Certain materials have an 



affinity for combining with each other and forming crystals. This 
usually takes a very long time and depends on the proper 
temperature and pressure. 

EVALUATION: 

Given the opportunity to discuss minerals, the diildren will 
demonstrate by-thetr oonunents a knowledge of the following: 

Minerals are elements or combinations of elements, ^ifinerals 
have definite chemical and crystalline structures. . 



Section C - Minerals Topic 11 

ROCK AND MINERAL 
IDENTIFICATION AND CLASSIFICATION 
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GOALS: After this lesson the chiklren should: 

Understand that pressure and temperature are both factors in the 
formation of rocks and minerals* and that rocks and minerab can 
' change after their initial formati<m. 

Be familiar with basic tedmiques for determining physical and 
chemical characteristics of rodcs and minerals. 

ACTIVITY 1: Classifying Rocks. 

Rocks are simply combinations of minerals. Some rocks are 
made up of one major mineral, fimestone is a good example of 
this. It is very important to have children discover that there are 
many different kinds of rocks that have many different uses. 

Rocks are classified according to the manner in which they were 
formed. 

Sedimentary Rock: 

The seas crept onto the land and then receded over and over 
again when the earth was very young. Each time this happened, a 
layer of mud and sand settled out and remained behind. 

As one layer after another built up the lower layers began to be 
compressed and form rock. 

One of the characteristics sf the sedimentary rock is this 
layering. If there are rock outcroppings near the school that 
show definite layers, it is probably sedimentary rock. 

Igneous Rock: 

Molten material from within the earth that cooled and hardened 
formed igneous rocks. Igneous rocks usually occur well below 
the surface of the earth. 

Metamorphic Rock: 

The word metamorphic means change. Metamorphic rocks are 
those that have been changed by heat and pressure from igneous 
or sedimentary rocks. These rocks were usually formed during 
the mountain forming period when the bending of the earth*s 
crust caused the tremendous heat and pressure necessary to 
change rocks. Metamorphic rocks are usually layered or banded. 

ACTlVrrV2: Identifying Rocks 

The first step in the identification of rocks is to , ""t them into 
the proper formation category. Use Worksheet Oi a guide. 

Layering: 

If a rock is banded or layered, it is not igneous. 

If the rock is layered and the layers are very thick, one to two 
feet, it is probably a sedimentaiy rock. 



The layering in metamori^ rocks b usually thm and each byer 
represents a particular miiieiaL Often light and dark colored 
minerab alternate with each other. 

After a rock has been put into a general classification, further 
investiigatbn b necessary in order to give the rock a particular 
identification. 

Hardness: 

All rocks and minerab have a particular degree of lurdness as 
measured on the hardness scale of 1-10. Number 1 b tak: and 
Number 10 b diamond. Comroercbl hardness scales are avaibble 
but not necessary for the elementary expferation of rodcs. The 
following guide can be used: 



Hardness 



Item 



2 


Hngemail 


3 


Copper penny 


5 


NaU 


5-1/2 


Window glass 


6-1/2 


Steel nie 



Color of Streak: 

Very often the exterior color of a rock b misleading. It may have 
oxides on it that hide the true color of the minerab that make it 
up. The streak b uncovered by rubbing a piece of rock on a 
white unglazed tile. (The back of any piece of bathroom tile win 
serve thb purpose very wclL) 

Texture: 

Have the chiUren feel the rock. Is it roiigh or smooth? 
Luster: 

There are two divisions of luster that are easily observable. 
Metallic (shiny) or nonmctallic (dull). 

Crystal Shape: 

Some rocks will have crystab that are large enough to recognize 
without a magnifying lens, while some will require very heavy 
magnification to see the crystab. 

Effervescence: 

Some rocks will react to acid dropped on them by giving off 
bubbles. This is especblly true of the carbonate minerab. 
Vinegar can be used as the acid. 

ACnvrrV 3: Buiklinga Rock (^UecUon 

The most important concept for children to develop at thb level 
b that rocks are different and can be put into varx)us study 
groups according to the criteria mentioned above. 
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Have the children bring some rocks into the classroom to study, 
and to compare, A chart like the one shown in Worksheet C*17, 
will help the children to compare their rocks. A small dab of 
white paint can be put on each rock so that an identification 
numbtr can be written on it. 

Information should be placed on the chart according to the tests 
or indicated observations mentioned in Activity 2, 

After this is done, have the children go to the library, and try to 
find information about the particular kinds of rocks that they 
have been studying. 



EVALUATION: 

Given the opportunity to discuss the formation of rocks and 
minerals, the children will demonstrate an awareness of the 
following: 

Rocks and minerals are formed by one of three processes: heat 
(^eous), pressure (sedimenury), arid change (metamorphic). 

Given the opportunity to identify an unknown rock, the diikl 
will demonstrate an awareness of the fact that he must 
determine the following: 

Hardness, luster, cok>r, streak color, texture, effervescence, and 
crystal shape. 



Section C - Minerals 



Topic III 



MINERAL USE 



GOALS: After this lesson the children shouU: 

Appreciate the value of minerals in a technological society. 
Understand the kinds of, and uses for, minerals. 

ACTIVITY I: inventorying Minerab 

Have the chiklren make a list of all the things they see around 
them that are made from or requite the use of minerals. This can 
take as long as necessary, but two or three days of casual 
observation shouM provide a good list. 

Now divide the general list into use categories as suggested 
below: 

BuiUings: 

Cfething: 

Transportation: 

Toys: 

Jewelry: 

Other: 

ACTIVrrV2: Determining the Source of Minerab and Mineral 
Products 

Have each chiU choose a mineral from the list and find out as 
much about it as he can. The following guidelines will help: 



What is the material? 

What minerab go into the making of the material? 

Where do the minerab come from? 

How much of the minerab are there on earth? 

What kinds of processes are used to make the minerab usable? 

What kinds of jobs are necessary to find the minerab? 

• Have the chiklren share the information they found, 

ACTIVITY 3: Using Minerab WeU 

Have the children find samples of unwise use of non-renewable 
resources and discuss possible solutions to the problems. 

EVALUATION: 

Given the opporttmity to klentify mineral uses, the chiU will, t- t 
the satisfaction of the teacher, demonstrate an awareness of the 
uses that are made of minerab and mineral fueb in his 
neighborhood. 

Given the opportunity to study a particubr non-renewable 
natural resource, the chfld win demonstrate, through sharing 
information with fus classmates, a knowledge of the answers to 
the questk)ns in Activity 3, 



Section C - Minerals 



Topic IV 



PEOPLE WHO WORK WITH 
MINERALS AND PETROLEUM FUELS 



GOALS: After this lesson the children should: 

Be aware of occupations that are available in the area of minerals 
and petroleum fuels. 

Understand the nature of the work tasks performed by selected 
mineral and petroleum fuel workers. 

ACTIVITY I: Discussing Occupations in the Mineral and Petroleum 
Fields 

Oil, gas, coal, limestone, and other minerab are natural resources 
that are extracted from the ground by means of weDs, tunneb, 
or open pits. These materiab are not replaceable, and must be 
used wisely. People are employed in finding these minerab, in 
taking them from the earth, and in making sure that the work is 
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done safely with as little damage to the environment as possible. 
A petroleum geologist studies rock formations and maps of 
existing oil and gas wells to figure out places where oil and gas 
are likely to be found. By examining the material removed from 
test drilling, this individual can tell whether it b worthwhUe to 
continue to test drill at a particular site. An oil and gas inspector 
inspects oil and gas weDs and processing plants to determine 
whether all safety laws and bws to protect the environment are 
being foUowed, Leaking gas or oil or by-products can cause 
severe damage to pbnts and animals. Fires are a constant hazard, 
A mining area restoration technician runs tests on the air, land, 
and water in the vicinity of mines to determine whether the 
environment is being damaged by acid mine water, air pollutants, 
or seepage from mine dumps. Thb individual offers advice on 
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how to stop the pollution if it is found The mining area 
restoration technician also supervises the filling in and closing of 
old mines for public safety and supervises the fighting of mine 
fires* An open pit mine conservation inspector makes sure that 
aO state and federal safety laws are obeyed in open pit-mining 
operations. When mining operations are having a harmful effect 
upon the environment, this individual takes the necessary steps 
to stop pollution. The open pit mine conservation inspector may 
supervise the regniding of the land and the planting of Uec 
seedlings. 

ACTIVITY 2: RolePhying 

After discussing the occupations in minerals and petroleum fuels, 
have each student select an occupation of interest to him, 
investigate the occupation more thoroughly in reference books 



and encyclopedias, and role play a typical work role or job 
situation. 

ACTIVITY 3: Interviewing a Resource Person 

Invite a worker in the area of minerak andj)etroleum fuels to 
come and speak to the class about his occupation and typical 
work tasks per formed* 

EVALUATION: 

The student can state how different mineral and petroleum fueb 
workers contribute to his wen4)eing and the welfare of the 
community and nation. 

The student can identify at least four types of workers who 
work with minerals and petroleum fuel$. 



ERLC 



ioi 



.1 



JO 



Appendix A 



SELECTED LIST OF REFERENCE BOOKS 
FOR EARLY ELEMENTARY SCHOOL CHILDREN 



ADen» Gertrude. Everyday Trees. Boston: Houghton Mifflin* 1%8. 
Bendick, Jeanne. A Place to Live. New York: Parents* Magazine 
Press, 1970. 

Bk>omie» Enid. The A ir We Breathe. New York: Doubleday and Cb., 
Inc.,1971. 

Canick» Carol, aitd Donald Cirrick. The Pond. New York: Mac- 
millan, 1970. 
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Franklin Watts, Inc., 1967. 
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New York: Doubleday and Co., 1971. 
Oppenheim, Joanne. Have You Seen Trees? New York: William R. 

Scott, Inc., 1967. 
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ShepatdCo., 1970. 
Wentworth, Daniel F. Pollution: Examining Your Environment. 

Minneapolis; Mine Publications, Inc., 1972. 
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SELECTED LIST OF REFERENCE BOOKS 
FOR MIDDLE ELEMENTARY SCHOOL CHILDREN 



Alien, Dorothy Holmes. The Story of Soil New York- G. P. 
Putnam's Sons, 1971. 

Arbltal, Samuel L. Cities and Metropolitan Areas in Today's World. 
Mankato, MN: Creative Education Society, 1968. 

Billington, Elizabeth T. Understanding Ecology. New York: Fred- 
erick Wame and Co., 1968. 
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C6., 1967. 

Busch, Phyllis S. At Home in Its Habitat: Animal Neighborhoods. 

Cleveland: The World Publishing C6., 1970. 
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Spots. Qevcland: The World Publishing Co., 1970. 
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World Publishing Co., 1969. 
Puddles and Ponds: Living Things in 

Watery Places. Cleveland: The World Publishing Co., 1969. 
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Co., 1969. 
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York: Delacorte Press, 1969. 
Grossman, Shelly, and Mary Grossman. The How and Why Wonder 

Book of Ecology. New York: Grosset and Dunlap, I97L 
Leinwand, Gerald, ed. Air and Water Pollution, New York: 

Washington Square Press, 1969. 
Matthews, William H. III. The Story of the Earth, Irving-on- Hudson, 

New York: Harvey House, Inc., 1968. 
Mattison, Charles W., and Joseph Alvarez. Man and His Resources. 

Mankato, MN: Creative Educational Society, 1967. 
Raskin, Edith. The Pyramid of Living Things. New York: McGraw- 

HiU Book C6., 1967. 
Russell, Helen R. Oty Critters. New York: Meredith Press, 1969. 
. The True Book of Buds; Surprise 

Packages. Chicago: Children's Press, 1970. 
Stone, A Harris and Irving Leskowitz. Plants Are Like That 
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Zarcone, John. Our Cities, Our Pride and Our Problem. New York: 

Makor Educational Industries, 1%9. 
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